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HABITAT RELATIONS OF THE GIANT KANGAROO RAT 
By JoserpH GRINNELL 


The giant kangaroo-rat was first made known to science by Dr. C 
Hart Merriam (Proc. Biol. Soc. Wash., vol. 16, 1904, pp. 141-142) 
who called it Perodipus ingens, basing this specific name upon a specimen 
taken by Luther J. Goldman near Painted Rock, on the Carrizo Plain, 
San Luis Obispo County, California, August 6, 1903. Doctor Mer- 
riam’s characterization of this new form as of “huge” size, “not only 
very much larger than the largest known species of Perodipus, but 
equaling Dipodomys spectabilis,” is fully borne out by later findings 
and even more, ~ngens proves to be decidedly larger ¢ ven than spectabilis, 
as will be demonstrated in the present paper. Incidentally, since 
Merriam’s writing, the ‘“‘genus’’ Perodipus has been shown to be not 
separable—all the kangaroo rats are now included by most authors in 
the one genus Dipodomys (see Grinnell, Univ. Calif. Publ. Zoél., vol. 
24, 1922, pp. 1-124, pls. 1-7 Thus it can now be said that D. ingens 
is the largest form in the genus Dipodomys, which includes upwards of 
65 valid species and subspecies 

But here is the surprising circumstance—that despite its large size 
and presumptively superior powers of locomotion, this rodent has an 
exceedingly restricted geographic range (see map, fig. 1). Yet within 
this narrow general range, along the southwestern side of the San 
Joaquin Valley, there are thousands of acres of land upon which Dipodo- 
mys ingens is the dominant rodent—it ‘‘owns’’ whole square miles to the 
practical exclusion of other seed-eating mammals. It is, moreover, 
a full species, a ‘‘Linnaean” species, in the sense that in characters it is 
sharply and constantly set off from any other kangaroo-rat; it has no 
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near relative out on the Mohave Desert, as have so many other Lower 
Sonoran vertebrates of the San Joaquin. 

What are the particular habitat relations of Dipodomys ingens that 
can be detected and defined, and how may these be interpreted to 
account for the above facts in distribution? 

In February, 1932, with Ward C. Russell as field assistant, I made a 
trip into the southern (upper) portion of the San Joaquin Valley, during 
which trip opportunity developed for making some observations upon 
the giant kangaroo-rat. Traveling from the west over Panoche Pass on 








| 11 Santa Barbara 











Fig. 1. Map or Portion or Catirornia SHowina LocaLiTIEs oF OccURRENCI 
or DirpopOMYSs INGENS 
Solid circles show places whence actual specimens have been examined by the 
author; open circles show other places, where ‘“‘workings’’ have been seen by the 
author. Assumed general range outlined 


February 17, we first noted signs unmistakably of this rodent along the 
road over the bare, rolling hills at close to 1100 feet altitude, between 
Panoche Creek and Silver Creek, and thus a trifle over on the San Benito 
County side of the boundary between that county and Fresno County. 
(See Panoche quadrangle, U. 8. Geological Survey topographic map.) 
That night we made camp on a spot which for the three succeeding days 
was the center of our study of Dipodomys ingens. This camp-site 
was on a very gently sloping piedmont plain, about 200 yards out from 
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the bases of the first hills to the west of the San Joaquin Valley floor; 
altitude approximately 600 feet, about one mile southwest of ““B.M. 502” 
of the map, and about one-half mile southeast of a house shown on the 
map. This house, now well-nigh » wreck and likely soon to disappear 
as a landmark, is located on the brink of the bank of the ‘“‘wash’”’ from 
Panoche Creek and at the foot of the first hill south of this 

The whole country for miles around, for a long series of years, has 
been grazed by domestic sheep to the iimit of its carrying capacity and 
there is much evidence that nowhere near as good grazing conditions 
prevail now as formerly. Indeed, much of the present barrenness of the 


be due to too intensive 


hills immediately to the westward appears t 
sheeping; long dead stubs of bushes show here and there in the now fast 
eroding soil of the steeper slopes. Yet here we found a rodent, a seed- 
eater to be sure, which was thriving, at least on the flat ground, despite 
the constant close grazing by the sheep. The ground immediately 
about our camp was well-nigh devoid of even traces of old vegetation, 
and the new green stuff was up searcely an inch. Hoof-prints of sheep 
literally covered the surface of the soil, though there had been no grazing 
here since the new growth had started. A sort of clayey veneer forms 
over the soil surface in wet weather: then this sun-bakes The ground 
surface is thus firm and permanent, not at all wind-moveable 

The burrow-mouths of Dipodomys ingens here we found to be mostly 
in small groups—of 2, 3 or 4; and these groups were far separated from 
one another. Sometimes there would be a single sequestered burrow, 
possibly a temporary, ‘‘duck-in” refuge; such we ruled out in making 
our estimates of rat occupancy We staked off three randomly-selected, 
separated flat acres, and counted the groups of burrows on each, with 
results as follows 

Acre no. 1: 13 groups of 2 holes each, 9 groups of 3 holes, 6 groups of 
t holes, and 3 “‘singles.’’ Since our trapping showed unmistakably not 
more than one adult rat per group, this could be taken to indicate a popu- 
lation of 28 rats on that acre 

Acre no. 2: 9 groups of 2 holes each, 6 groups of 4 holes, 5 groups of 
3 holes, and 1 “‘single’’-—hence a possible popul ition of 20 rats 

Acre no. 3: 8 groups of 2 holes each, 4 groups of 3 holes, 4 groups of 
t holes, and 3 “‘singles’’—population on this acre, possibly 16 rats. 

An average for these three acres was thus 10 groups of 2 holes each, 
5+ groups of 3 holes, 5+ groups of 4h les, and 2 “singles Ss This might 
mean an average population at this time of 21. Practically all groups 


showed one or more burrows with evidence of rat occupancy. It is 
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hardly conceivable, however, that at this season all the old precincts 
could have been occupied by adult rats; many individuals must have 
met death since a previous breeding season. ! thought it possible 
that some of this year’s young had already established themselves in 
old precincts, or else that some of the old rats were in the habit of visiting 
two or more precincts. Either consideration raises some doubt as to 
the above figure, based on group counts, being exact for population. 
Probably this 21-per-acre estimate is too high, at least for the minimum 
population in the annual cycle, even though not high enough for the 
maximum. Using this figure as basis, an estimate of 13,440 Dipodomys 
ingens per square mile is derivable. 

A general survey of this particular neighborhood did not show any 
general “‘mounding”’ of the ground surface, as being due to the presence 
of the rats. The groups of holes, each group marking a “‘precinct”’ of 
under-ground burrowing as well as a focus of above-ground activity, 
were as a rule on flat-surfaced ground. However, it was noted that 
open burrows were rarely situated in depressions of the ground surface 
where such occurred, and where such might be inundated at rare times 
of sufficiently heavy rain. 

Some of the burrow openings showing signs of fresh use were closed, 
as if from within, with loose earth. But most of the burrow-mouths 
were constantly open. I noted two distinct types of burrow openings, 
and there was always at least one of each type in each “group.” In 
one type, the entry-way slanted downward gently, the mouth usually 
(but not always) facing a narrow “apron” of bare, and often freshly 
excavated, earth; this type of opening was usually wider than high. In 
the second type, the burrow reached the surface of the ground vertically, 
or nearly so, and the orifice was usually perfectly circular; and there 
was rarely any loose earth about it. It looked as though this type of 
burrow had been dug to the surface from beneath. There were, it is 
true, occasional burrows that were varyingly intermediate between 
these two types, but they were so few as not to affect the general 
application of the above defined classification. In taking the dimen- 
sions given in the next paragraph, I eliminated “intermediates,”’ as also 
any burrow-mouths the orifices of which obviously had been modified 
by rain or by the hoofs of sheep. 

On February 19 I measured 20 burrow entrances, each, of the two 
types described above. The average of the first type was 81 milli- 
meters high by 89 mm. wide; of the second type (circular), 57 mm. 
Extremes in the first lot were: vertical diameter, 63 and 100 mm.; 
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transverse diameter, 70 (in a freshly dug burrow) and 110 mm. In 
the second lot, 17 out of the 20 were circular; the smallest measured 
17 mm. across, the largest 65; but of the 3 that were not quite circular, 
the largest measured 60 by 80 mm., averaging 70 and thus the largest in 
this lot—and seemingly not adventitiously modified. Of course in all 
cases, only holes showing signs of current use (loose earth or claw marks) 
were measured. The texture of the soil here was marvelously suited to 
year-long maintenance of burrows—firm, holding together well, yet 


“diggable” for a rodent of weak fossorial power. Incidentally, it was 


easy to dig in with a shovel—no gravel, no stones to strike, no resistant 


“adobe;”’ yet no tendency to cave in, at least to the depth to which it 
was moist at the time of our investigations 

We dug out three precincts of Dipodomys ingens, selected because of 
typical and ‘‘used’’ appearance of entrances, plotting to seale the 
courses of the burrow systems of each precinct as we procet ded Diame- 
ters, depths and other data were recorded. Considerations subsequently 
came to mind that make it seem not quite worth while to reproduce the 
pl uns of these burrow systems with this article For one thing, in none 
of the three cases did we find an animal within. Although in each case 
we thought we had uncovered the entire system, there was a chance, 


think, tl 


I now iat ace of the system had been walled off, possibly 
by the ani itself as we began to dig. Also, in none of these cases did 
we find a nest, ees as experience had led me to expect to find On the 
other hand, each system may have been quite complete as we uncovered 
it. It would have been possible for the occupant to whisk away at a 
time when both of us were intent on tracing and measuring one of the 
tunnel branches. Also there was the chance that the owner had been 
one of the animals trapped by us in the general neighborhood the pre- 
ceding night. Nevertheless, the following findings, incomplete as they 
may be, are here presented as furnishing facts of interest concerning 
this species of kangaroo-rat. The exhaustive study of the ‘Life His- 
tory of the Kangaroo Rat D po lomys oge spectab lis Merri 
by C. T. Vorhies and W. P. Taylor (U. 8. Dept. Agric., Bull. 1091, 1922, 
40 pp., 9 pls., 3 text-figs.), may properly be cited here in comparison 
with the present study of D. ingens as showing that, despite the far 
lesser degree of completeness of my study, certain sharply defined dif- 
ferences are indicated in the habits of these two species of the same genus. 
In each of the precincts of Dipodon ingens that we dug out, the 
system of underground burrows was dichotomous; that is to say, there 


was no labyrinthine re-connecting of tunnels. The tunnels also, though 
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varying somewhat in depth, did not extend one beneath another—there 


was no double-decking; and no great depth was reached anywhere along 
the tunnel-ways, 460 millimeters being the greatest depth we recorded. 
The maximum extent of the uncovered burrow system was, in each case, 
approximately 10 feet (3.25, 3.05 and 3.05 meters); this means the far- 
thest distance apart of extreme portions of the burrow system, whether 
a blind tunnel-end or a burrow entrance. Two of the systems showed 
2 surface openings, one 3 such openings. ‘“‘Aprons’”’ of bare or loose 
earth opposite the open mouths of four of the openings measured: 
100 (out from mouth) by 120 millimeters, 625 by 625, 410 by 120, and 
700 by 300. Twenty-three depths taken along the underground pas- 
sage-ways averaged 263 mm. (thus less than one foot); the greatest 
depth was 460mm. The tunnels ordinarily varied in diameter between 
extremes of 50 and 75 mm. But there were occasional enlargements, 
surely not cave-ins, up to as great a diameter as 150 mm.; these con- 
tained no nest material. 

The total leneths of tunnel, including side-branches as well as main 
passage-ways, were, for the three precincts excavated, approximately 
30, 24, and 27 feet. There were 10, 7, and 8 points of forking in the 
three precincts, respectively; but most of the forkings were for short 
diverticula from a main passage-way. On the floors of some of these 
blind branches were small collections of “‘greens’”’ (fresh pepper-grass 
but otherwise no food-stores were found. But in some of the apparently 
filled-in continuations of tunnels, or sections of same, mixed in with the 
loose earth, were quantities of grass-seed hulls and other plant refuse, 
indicating a late-summer or autumnal gathering of food from plants 
not recognizable by us as represented in the new growth then starting 
No accumulations of excrement were found anywhere within the tunnel 
Systems The characteristic, jelly-bean-shaped, fecal pellets 7 by 
2.5 mm. in dimensions) were, however, to be found above ground, 
widely scattered over the “aprons”’ in front of burrows and along thi 
regularly traversed paths from precinct to precinct. 

A circumstance of seeming significance was that the winter rains had 
as yet conspicuously wetted the ground to a depth of only 220 to 230 
millimeters. The greater part of the underground system of the rats 
lay below this level, hence in relatively dry soil. Indeed, the loose 
earth in some of the filled-in, as we thought, blind extensions of tunnels 
250 or more millimeters deep was so dry that, tossed into the air, much 
of it drifted away as dust. The consistency and considerable volume of 


this loose, dry earth as encountered by us, often mixed with seed-hulls, 
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suggested that the animals had dug repeatedly and hence more and more 
easily back and forth in it. Also there was the greater chance easily 
to wall off sections of tunnel in the face of danger, though I have nothing 
else to offer in support of this idea. There is, however, pretty strongly 
upheld, the theory that Dipodomys ingens finds optimum conditions 
for burrowing in a belt of country where the rainfall (5 inches or less 
per annum) is not sufficient to wet the ground thoroughly, between the 
long dry seasons, to a depth greater than the animals can easily exceed 
in their digging. In other words, no matter how wet the ground at the 
surface becomes for brief periods at long intervals, during those periods 
this xerophilous rodent can find access to almost or quite dust-dry earth 
in some part of its burrow system. This factor might conceivably be 
a vital one for the welfare of the species and hence be an important one 
in geographical limitation. The prime basis for the presence of this 
particular rodent would thus be a rainfall within some certain annual 
maximum, plus a particular kind of soil as regards permeability by 
water and diggability by the animal 

I saved what I judged to be a fair sample of the soil (and everywhere 
on flat ground it looked to me to be uniformly the same) from within 6 
inches of the surface, where Dipodomys ingens had been digging, and 
submitted this for identification to Dr. G B 30dman, Associate 
Professor of Soil Technology, University of California He pronounces d 
it to be ‘‘Panoche loam” or ‘‘Panoche [fine] sandy loam.”’ Referring to 
a paper by C. F. Shaw entitled ‘Basis of Classification and Key to the 
Soils of California” (Proc. and Papers, First Internat. Congress Soil 
Science, IV, 1927, pp. 22-23), this diagnosis indicates the position of this 
soil to be as follows: Secondary (order); Cum-calcis (class); Division 
C-D, from disintegrated and decomposed sandstone, shale and limestone 
rock sources; Family, lime hardpan; Stage, young; Group, gray. A soil 


map inclusive of a part of the known geographic range of Dipodomys 


ingens is contained in a pamphlet entitled ‘‘Reconnoissance Soil Survey 


of the Middle San Joaquin Valley, California” (U. 8. Dept. Agric., 
1919, p. 81 and map On this is marked the areas of occurrence of 
Panoche fine sandy loam; and the striking thing indicated is, that these 
areas, here and there along the western m: rgin of the San Joaquin, 
include most of those in which D. ingens has been found. I did not 
know about this map when I was in the field; future work is urgently 
suggested in the tracing and verification or disproving of this seemingly 
strong correlation 


We found evidence of the presence of only two animals that prey 
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upon Dipodomys ingens; but these enemies must be potent, as they were 
probably well-nigh dependent upon the kangaroo-rats for food in this 
territory at the time we were there. Coyotes (Canis ochropus) were 
heard yelping nightly, and diggings of theirs, from a depth of a few 
inches to two feet or more, into D. ingens precincts were found in several 
places, with footprints and claw-marks of the coyote showing in the 
freshest of these diggings, made the night before. Whether the coyotes 
actually catch any of the rats directly by digging them out can only be 
surmised, although digging in the type of soil present was evidently easy 
and therefore rapid. A comment to us by a lone rancher a mile or two 
away was significant in this connection. He said that when he runs a 
tractor over new ground he sees lots of the kangaroo-rats; “the vibration 
scares them out of the ground!’’ Possibly a coyote is now and then 
able to capture a rat “‘scared”’ out by the digging, as it dashes from the 
one precinct to another—at least often enough to make this mode of 
hunting “pay.” 

The other apparently regular enemy of the kangaroo-rats was the great 
horned owl (Bubo virginianus pacificus), the notes of which we heard 
every night. In five instances kangaroo-rats caught in traps set along 
the bases of the first hills were eaten, I believe, by owls of this species. 
The remains of the rodents consisted of most of the skin, parts of the 
head, and most or all of the intestines. In each case they had been 
dragged away from the places where the traps had been set, and the limy, 
semi-liquid excrement of the owls was scattered about, twice actually 
on the trap itself. It is not unlikely that the rats had been pounced 
upon by the owls when still alive and moving about n any event 
the trapped animals could surely be seen at night, and possibly heard, a 
long way on the open ground surface devoid of a wisp of cover. 

Mr. Russell was accustomed to visit his trap-line after night-fall 
On the evening of February 19, the first rat was caught at 7:30. A 
little later, two were seen by spot-light, one sitting momentarily at the 
mouth of a burrow, the other hopping rapidly toward a burrow and not 
hesitating when “‘flashed.’”’ The impression was gained that they were 
exceedingly wary 

We were impressed, further, by the regularity in the spacing apart of 
the precincts (sets of 2 to 4 burrows marking each “‘precinct’’). This 
regularity suggested the operation of a “‘territoriality’’ factor, deter- 
mined by year-through minimum of subsistence provided on this terrain, 
and forage-range capabilities, combined with fair success in eluding 


enemies. [Even though the close ‘“‘sheeping’”’ and the new green growth 
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had mostly obliterated the paths, traces of these could be detected 
between adjacent precincts, and from one precinct to another, almost 
indefinitely. In some places the p: 

up-hi 


1e paths went up rather steep hill-slopes, 
diagonally or even straight up-hill 


These much-trodden pathways 


doubtless become much more conspicuous after active growth of the 





annual herbage has ceased. In this connection, it should be emphasized 
that on this ingens-‘‘owned”’ terrain, we caught not one other kind of 
rodent, and not a sign of ground-squirrel or rabbit was seen A total 
of 175 trap-nights brought 36 Dipodor ens (not all saved as speci- 
mens) but nothing else Over in the VK } frey Panoche Creek. of 


etc.), there were other mmals—four other kinds of rodents trapped 
es neind ae the smal] ] j j The ciant 
kaneare ’ a} wes rem ay} bh] ely eness T h to uppro 
priate s ble gr for its sole « ney, possibly by dir ction, 
nd vi curious inability or diai on to invade near-bv areas 
{ CuTTeT ng cl PT ¢ _ ] T T 

As to the animals’ food our brief study brought relatively meager 
indicatic Quantities of hulls and shells of seeds of grasses and other 
plants were found in the burrow-systems excavated, pointing toward a 
period of ripe-seed harvesting in summer and fall. But no unshelled 
seeds were found. The cheek-pouches of the animals trapped were 
mostly emp but ir few cases tl were filled, even to capacity, with 
green-stuff. The greater portion of this consisted of nearly entire plants 
of the eammoar pepper-e2r ss. ident fad f; rme at the T niversity of Cali- 
fornia Herbarium as Lepidium nitidur At this time (February 18 to 
20) pepper-grass constituted the first and dominant seasonal growth of 
annual vegetation, following the mid-winter rains. In places it formed 


a velvety carpet, and although only an inch high or less, it was blos- 


soming, and some of the new seeds were already “set True grass 
was sprouting here and there, doubtless to form a later ‘‘er p;”’ and 


some filaree was growing where the little, eroded, rain-water gullies 


debouched upon the plain at the foot of the hills. Cheek-pouches of the 


rats held, besides the pepper-grass, scraps of leaves of young filaree 


and of an undetermined sprouting plant. Those trapped animals 
that held anything in their cheek-pouches were adult males, adul 
females, and one two-thirds-grown female. The three individuals whose 


chee k-pr uches were literally crammed with green-stuff were old females 
showing indications of nursil 


Strangely, none of the cheek-pouches contained bait, although at 











314 JOURNAL OF MAMMALOGY 


first we baited our traps copiously, both scattered (loose), and “‘chewed”’ 
(saliva-moistened) on-the-treadle. Baits tried included corn-flakes, rice, 
and corn-meal. The kangaroo-rats were simply not interested in grain- 
bait; the newly appearing “greens” served adequately to meet their 
nutritional needs at this particular season. Could there be significant 
correlation of this food preference with season of nursing and of the 
launching of the young into food-getting independency? 

The first night, we put out 57 baited rat-traps, each placed on the 
surface of the ground in the path in front of a burrow showing marks of 
immediate occupancy. We got 5 kangaroo-rats, which seemed a poor 
showing in view of the abundance of sign. Thereupon, Mr. Russell 
developed a special method of trapping; using this method, the third 
night he got 11 with 33 traps. His method was to in-set (bury) each 
trap in a cut-out place so as to be flush with the surface of the ground, 
in a pathway 12 to 15 inches in front of the mouth of a main used burrow 
of a precinct, sprinkling the whole with loose earth so as nearly or quite 
to conceal it, yet leaving the treadle free, but using no bait. The trap 
would be so placed, either crosswise or lengthwise of the path, that the 
treadle would occupy a mid-position in the path, and so be hit by a rat 
whether going out of, 


rr coming into, the burrow. Mr. Russell also 
tried Macabee gopher traps, set within burrows, but the mangling of the 
animals so caught reduced their value for specimens. In one 4-hole 
precinct, a gopher trap was set in each of the four holes, but only one 
rat was caught, and no other trap sprung. This and all the other evi- 
dence, as elsewhere stated, indicated that each precinct harbored per- 
manently but one adult animal. The breeding data now available are 
too fragmentary to be really satisfactory for generalization sut certain 
peculiarities of this species as among kangaroo-rats in general are indi- 
cated. Three of the females collected at the Panoche Creek locality 
on February 19 and 20 were pregnant. Each contained five foetuses; 
the diameters of these were 8, 10 and 30 millimeters, respectively. This 
potential number of young at birth (even an instance of six, as given 


below) is extraordinary in Dipodomys; the usual number is 2 or 3, 
and I do not recall an instance of more than 4 in any species. That all 
of five embryos would develop to the stage of birth, or that all of five 
young, if born, would grow to maturity, is problematic; but the same 


considerations, though in probably different degree, would pertain to 


the records of 20r3 embryos. At any rate, in this locality, at this time, 
a reproductive potency of three and one-half-fold would appear to have 
been reached 


I 
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Nursing females showed 6 nipples, one pair pectoral and two pairs 
inguinal. All the nipples showed signs of having been suckled, each 
being elongated, rather horny to the touch, and with a nearly bare 
space around it. 

At the same place (Panoche Creek) and time (February 19 and 20) 
we trapped seven young. Four of these preserved varied in weight from 
77.4 to 103.5 grams. ‘The largest, a male, may be taken to indicate the 
earliest breeding this year, which I would guess as having been about 
the middle of January (when, by the way, probably no new vegetational 
growth at all had yet started). A total breeding season of some length 
is thus suggested, probably January to May. This is borne out by other 
data in the Museum of Vertebrate Zoology. In 1911, May 18 to 21, 
H. S. Swarth collected 20 specimens of Dipodomys ingens near McKit- 
trick, Kern County. Of these, 5 were adult (1 male, 4 females) and 15 
were young. The smallest of this lot of young was much smaller than 
the smallest taken at Panoche Creek; its weight was not recorded, but 
in total length it measured only 236 millimeters. The most surprising 
record of Mr. Swarth’s is of a female taken May 18, containing 6 em- 
bryos. As above indicated, this stands now as the maximum number of 
foetuses known to me in the genus Dipodomys 

While, for some unknown reason, among the adults collected by Mr. 
tussell and myself in February at Panoche there was remarkable dis- 
parity of females (16 males to 8 females), the sex-ratio in the records of 21 
young now available indicate a nearly equal sex ratio (10 to 11). 

In April, 1912, I made a trip through the Carrizo Plain and Cuyama 
Valley country. Both names apply to broad, open plains somewhat 
detached by ranges of low mountains from the main San Joaquin 
Valley; and although elevated, they possess many Lower Sonoran plants 
and animals. In parts of both valleys I found extensive populations 
of Dipodomys ingens. Writing in my notebook on April 24 of that 
year, at 9 a.m., when making observations from the south slope of 
Caliente Peak, which is on the north side of Cuyama Valley, I made 
record substantially as follows: ““The Cuyama Valley floor spread out 
below me toward the Cuyama range of mountains is bare and grassy, 
save for some tracts of arrow weed and atriplex, mostly near the ‘river.’ 
The grass-covered gentle slopes opposite me, extending up to the bases 
of the Cuyama Mountains [thus mostly across the county boundary, 
in northern Santa Barbara County] are strikingly and evenly marked 
with darker green spots, which my explorations yesterday showed to be 


the workings of Perod pus ingens From a distance of two or three 
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miles the even spacing of these patches is sharply in evidence over a 
large area. The darkness of the spots is due to the ranker growth of 
the grass where the ground has been worked over by these animals.” 

On April 25, I trapped two adult female Dipodomys ingens on pasture- 
land on the San Luis Obispo side of the Cuyama River, which here 
forms the county boundary. This was about a mile west of “B. M. 
1935,” of the Santa Ynez quadrangle, U.S. Geol. Surv. Here I wrote: 
“The P. ingens close most of their burrows at night; some look as 
though they had been filled from without—patted down, as it were. 
The burrows are large, fully three inches in diameter. Over thousands 
of acres the ‘colonies’ are spaced out over the level or rolling cattle- 
range, this being here apparently the only rodent, taking the place of 
the ground squirrels elsewhere.” [Those ‘colonies’ I now think each 
represented the set of burrows belonging to one kangaroo-rat. | 

On April 27, 1912, I traversed from southeast to northwest the Car- 
rizo Plain, which lies at an average altitude of 2000 feet in eastern San 
Luis Obispo County. Near the Kern County Land Company’s ranch 
at the north base of Caliente Peak I wrote: “ P. ingens occupies hun- 
dreds of acres of the higher level or hummocky ground here, now green, 
but it does not extend down into the alkali ground of the lowest ‘sink.’ 
I measured the diameters of fresh, open burrows; twelve of them aver- 
aged 74 millimeters, extremes, 60 and 90 mm. In the freshly thrown- 
out earth I saw many of the 50-mm. hind-foot tracks which, additionally, 
distinguish ingens from any other kangaroo-rat [of west-central 
California}.”’ 

From March 31 to April 2, inclusive, 1932, I traversed the western 
edge of the San Joaquin Valley from Coalinga, Fresno County, to Los 
Bafios, Merced County, keeping more or less close along the bases of the 
foothills. I did not find signs of Dipodomys ingens continuously, indeed 
nowhere in the immediate vicinity of Coalinga; but they were common 
here and there south of Panoche Creek for about 9 miles, at altitudes 
between 400 and 600 feet. The most interesting result of this trip was 
the finding of this animal, in just about maximum abundance for the 
species, in Merced County about 12 miles due south of Los Bafios, to 
date the most northern known station for it. This is where Laguna 
Seca Creek (a deep gully, no “wash,” and no water at that time) cuts 
out of the first foothills through a gently sloping piedmont plain, 400 
feet altitude (see Panoche quadrangle, U. 8. Geol. Surv.). Two speci- 
mens were preserved and observations recorded, as follows 

As in the Panoche Creek locality, Dipodomys ingens here seemed to be 
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the dominant rodent. I saw no ground squirrels or any signs of pocket 
gophers on the territory occupied by it. Signs of the presence of the 
Dipodomys might not have been quickly recognizable, though through 
incidental circumstances they were conspicuous. By this I mean that 
the actual burrow-mouths and pathways of the rats were for the most 
part completely concealed or effaced by the new vegetation, yet each 
rat’s precincts stood out plainly by reason of the lushness and greenness 
of the growths upon them. Included in these growths was much 
brilliantly green filaree, some of it up to 16 inches tall; little or none of 
this plant grew on the intervening ground, which was occupied by a 
close, low growth of pepper-grass, now already brown, and in places by 
flowering “goldfields” —a plant that comes in later than the pepper-grass 
Thus, again, each rat’s precincts were marked by a conspicuous ‘‘green”’ 
some 2 to 4 yards across and far separated from its neighboring “‘greens.”’ 
Pacing showed these “greens’’ to be 20 to 30 paces apart, and pretty 
regularly spaced accordingly About two-thirds of the “greens” 
examined did not show evidences of present occupancy of the holes 
that all of the “greens” showed. From this it can be inferred that only 
about one-third the population at a previous annual maximum had 
persisted clear through to the beginning of the current breeding season 
which on April 2 was well under way, for I caught an 82-gram youngster. 
The precincts that were currently occupied showed quite as lush 
growth of vegetation as those from which the rats had disappeared 
foot or two out from the actual mouths of the burrows, their floors 
having grown up to pepper-grass, etc. Some of the used entrances were 


Even in these occupied ‘‘greens’’ the trails were distinguishable only a 


so grown over by filaree and grass as to make their approaches tunnel- 
like, suggesting giant meadow-mouse runways. Of course, as the long, 
dry, hot summer season came on, the vegetation everywhere would 
shrivel up, the appearance of green spots would vanish, the burrow- 
mouths would come into conspicuous view, and the interprecinct paths 
would become pronounced. 

The soil here, again, was fine sandy loam, rather easily diggable. 
One ‘“‘green”’ showing fresh signs was excavated, disclosing an extensive 
system of burrowings. In one section of tunnel, 330 mm. beneath the 
ground surface, was a mass of nest material consisting of a dry mixture 
of sheep’s wool, fine shredded dead grass stems, and seed hulls—about 
a pint in total bulk; but there were no young in it and some of the 
diverging tunnels were “lost.” The adult male trapped, at another 
“green” showing fresh sign, held in its cheek-pouches ripe or nearly ripe 
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seeds of pepper-grass, filaree, and a true grass of some kind; also some 
fragments of green filaree leaves. 

“Size” of any kind of animal may perhaps be most satisfactorily 
judged from weights taken of as many individuals as are available for 
the purpose. Mr. Russell and I preserved 22 adult skins-with-skulls 
of Dipodomys ingens from the one, ‘“‘Panoche Creek”’ locality, ascertain- 
ing the weights (cheek-pouches emptied) and external measurements 
of each. As to weights, the 15 males averaged 157.0 grams (extremes 
140.0 and 174.2); the 7 females averaged 151.4 (130.8 to 180.0); average 
of all 22, 154.2 grams. Curiously, the heaviest as well as the lightest 
is a female; and the lightest was pregnant, the heaviest was not! 

It is interesting to compare these figures with those of the two next 
largest species of Dipodomys. Among 63 adult specimens of D. desert 
in the Museum of Vertebrate Zoology from southeastern California and 
southern Nevada, 33 males average 118.4 grams (91.0 to 148.0) and 30 
females average 107.3 (88.8 to 136.5); average of all 63, 113.1 grams 
For D. spectabilis from Arizona, Vorhies and Taylor (1922, p. 7) give 
“the average weight of 29 adult specimens of both sexes” as 114.5 grams 
(98.0 to 131.9). It will thus be seen that the Californian D. ingens is 
much the “biggest’”’ and well warrants the name C. Hart Merriam gave 
to it 

As to dimensions, our 22 adult Panoche Creek specimens provide 
the following figures. The 15 males: Total length, 332.9 mm. (312 
347); tail vertebrae, 181.2 (157-197); hind foot, 50 (48-51); ear from 
notch in 13 specimens, 17 (16-18.5); ear from crown in 2 specimens, 
14; greatest length of skull, 45.9 (44.0-47.5); breadth of skull across 
bullae, 29.5 (28.1-30.4); greatest spread of maxillary arches, 27.0 
(26.2-28.3): greatest length of nasals, 17.1 (16.3-18.0); greatest width 
of rostrum, near end, 4.9 (4.6-5.4); width of maxillary arch at middle, 
6.2 (5.5-7.0). The 7 females: Total length, 334.4 (323-348); tail 


vertebrae, 185.7 (179-194): hind foot, 50 (46-52): ear from notch in 5 


4 


specimens, 16.7 (15-18); ear from crown in 2 specimens, 14; greatest 
length of skull, 45.1 (43.6—46.0): breadth of skull across bullae, 29.0 
(28.4-30.0); greatest spread of maxillary arches, 27.1 (26.5-27.5 
greatest length of nasals, 17.0 (16.2-17.4); greatest width of rostrum, 
near end, 4.6 (4.4-4.8); width of maxillary arch at middle, 6.4 (6.0-6.7 
It would appear that, in Dipodomys ingens as in other kinds of kan- 
garoo-rats, males and females are closely alike in measurements. Cer- 
tain differences are apparent, but the number of individuals measured 


is too small to make these differences truly significant. Judging from 
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weights and dimensions together, this species in comparison with the 
next largest species in the genus is of notably “heavy set’’ build. 
Although the foregoing account of the natural history of the giant 
kangaroo-rat is obviously fragmentary—far better methods than | 
employed for field study of the animal could be devised and carried out, 


especially with adequate time in which to do it 


enough is here put on 


record to suggest certain conclusions, as follows: 


Dipodomys ingens is the largest known species of the genus; ascer- 


tained weights of adults average 154.2 grams, as against 114.5 grams in 
D. spectabilis and 113.1 grams in D. desert 


The species has an exceedingly restricted geographic range, com- 
| I , 


prising a narrow strip of territ 





along the southwestern margin of the 
San Joaquin Valley and certain small higher valleys immediately to the 


westward (see map, fig. 1 Yet despite this geographic restriction it 
is individually numerous—by estimate based upon counts of “‘precincts”’ 


on optimum ground, 21 per acre 

From two to four burrow-mouths mark the location of an under- 
ground system of tunnels, all together comprising a “precinct’’ which 
18 occupi d by I ut a single adult unimal The underground system of 
burrows is shallow, on approximately one level, yet rather extensive. 
The precincts are spaced apart on level land with remarkable regularity; 
they do not, per se, account for any general mounding of the ground 
surface, though low places seem to be avoided. There is no correlation 


e 
‘ 
I 


of their location with the presence « 


shrubs or bushes; indeed, Dipod- 
omys ingens seems definitely to avoid cover of any sort—it is a rodent 
of perfectly open terrain, and where conditions are suitable it ‘‘owns”’ 
the territory to the practical exclusion of other seed-eating mammals 

Each precinct at the height of the growing period of the main crop 
of annual vegetation is marked by a brilliant green area 2 to 4 yards 
across, due to the much more lush growth and different flora there from 
that on the undisturbed ground between the precincts 


Whilk the evidence shows the food of D podom iS ~ngens throughout 


the greater part of the year to consist of seeds, marked preference is 
shown for green-stuff at the time when the new crop of annual plants 
is actively growing; and this time appears to coincide with the height of 
the breeding season of the animal 

Indications point definitely toward two regular enemies of this rodent, 
the coyote and the great horned owl: there are doubtless others A 
“working adjustment” to these natural enemies is seemingly maintained 


by the kangaroo-rat through its individual equipment for rapid locomo- 
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tion; through its probably high development of the senses of hearing 
and sight; by the construction of its burrow systems, with two or more 
entrances (or exits) and with accessory “‘duck-in’ burrows here and 
there; by the habitual use of well-defined pathways far and wide over its 
exposed forage grounds and between precincts; and through an unusu- 
ally high breeding rate. 

The facts and considerations here set forth make it seem likely that 
the sharp geographic limitation of Dipodomys ingens is to be accounted 
for by a complex of factors inclusive of: (1) Climate with a long, hot, 
dry season and with a brief growing season productive of a crop of 
annual plants of kinds yielding an abundance of seeds; (2) rainfall of 
five inches or less per year; (3) open, usually flat terrain, of non-alkaline 
soil of a uniform and peculiar consistency, a kind of fine sandy loam 
diggable by an animal of relatively weak fossorial equipment, yet firm, 
not wind-driftable—soil which under the condition of low rainfall is 
not wetted to a depth as great as that reached in the relatively shallow 


burrow-systems of the animal in question 


Vuseum of Vertebrate Zooloqy, Unive ty of ( 











THE MAMMALS OF THE MALPAIS, AN AREA OF BLACK LAVA 
ROCK IN THE TULAROSA BASIN, NEW MEXICO 


By G. W. Brapt1 


As a member of the University of Michigan-Walker-Harris E-xpedi- 


tion of 1927, the writer became interested in the mammals of the Mal- 


pais lava bed area lying in the Tularosa Basin just west of Carrizozo, 
Lineolr County. New Mexico The expt lition was able to spend but 

single night at Malpais Spring,' which lies at the extreme southern 
end of the lava bed, yet the trap lines operated on this one night resulted 
in the discovery of a new subspecies of pocket mouse and a new sub- 
species of woodrat The p cket mouse has been described by L. R 


Dice as Pe ‘oqnathu nterme { ater. and the woodrat as Neotoma 


albigula melas.2 Both the pocket mouse and the woodrat are very 


dark in color, much darker than the related forms found in the sur- 
rounding region. This dark color, corresponding to the dark color of 
the lava beds themselves, suggested further work in the area The 
writer returned to the lava beds for parts of the two succeeding sum- 


mers, and obtained additional specimens of each of the new subspecies 


named, as well as various other small mammals 
The time actually spent in work on the lava bed was too brief, and 
the season, late July and early August. too unfavorable, for the secur- 


ing of conclusive data on mammalian distribution, or on the relation- 

ships of the mamn als of the lava to thoss of the adjacent areas, but some 

of the results obtained were interesting, and may stimulate further work 
in the region 

Lava beds in the west are often termed ‘‘Malpais,”’ a Spanish word 

' , ’ 


meaning “bad country.’ The Malpais west of Carrizozo certainh 


merits this name, for it is a jagex 1 mass of black rock, almost impassable 
even on foot, and used only to a limited extent as a goat pasture \ 
ro d has recent he Cor pl ted cross the Vi ly Ss Irom Carrizoz to 
Socorro, and is expected t ! ravelers on account of the unusual 
Dice ] R 920 \ mr + 4 1 I reg y Neu 
Mex oO s. Papers Mic] Z I 2 p. 12 
Dice L. R 19 Des | r et r nd ne , lrat 
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type of scenery. The lava bed has a length of 44 miles, a maximum 
width of 5% miles, and an area of about 120 square miles. It extends 
in a southwesterly direction along the main axis of the Tularosa Basin. 
The lava seems to have issued from a crater near the north end of the 
bed, and probably also from other vents now concealed, and flowed 
down the basin in a ribbon-like sheet. A study of the surrounding 
features shows conclusively that the lava is of recent origin, and has 
been formed since all the present hills and ravines came into existence. 
Its age is estimated by Meinzer and Hare’ as at least several hundred 
years, but probably not more than a few thousand years at most. It is, 
therefore, very recent geologically, having been formed in Post-Glacial 
time. 

The surface of the lava bed descends toward the south at an average 
rate of about 30 feet to the mile, thus producing a difference in elevation 
between the north and south ends of about 1200 feet. This difference 
in elevation is sufficient to show marked differences in vegetation; 
junipers, for instance, are characteristic plants toward the north end, 
but disappear entirely toward the south end. 

The margin of the lava bed is a rugged cliff or steep slope ranging in 
height from only a few feet to nearly fifty feet. The surface of the bed 
is exceedingly rough. It is practically impassable for horses or cattle, 
and man must be content with a very slow and arduous passage on foot 
Smooth tracts of ropy lava are suddenly interrupted by abrupt pits, 
chasms, and caverns, ranging from five feet to a hundred feet in depth, 
or by masses of jagged fragments piled in chaotic heaps over the surface 
Travel across the Malpais must be indirect, as no straight course can 
be laid out and followed. Detours of half a mile may be necessary 
in order to reach an objective but a few rods distant. Small islands of 
characteristic desert soil are found within the lava bed, apparently 
caused by the lava’s having flowed around a slight ridge or other 
obstruction 

In the crevices of the lava, pockets of soil have collected, and the 
sparse vegetation of the Malpais grows in these pockets. Near the 
north end of the lava the juniper, while nowhere really abundant, grows 
sufficiently to give a characteristic appearance to the area. The juni- 
pers become stunted as the elevation drops; they disappear entirely 
toward the south end, where mesquite grows better, and in turn becomes 

* Meinzer, O. E.,and R. F. Hare. 1915. Geology and water resources of Tu- 


larosa Basin, New Mexico. U.S. Dept. of Interior, U. 8. Geol. Surv. Water 
Supply Paper No. 343, pp. 34-40 














323 


BRADT—MAMMALS OF THE MALPAIS 


Several kinds of cactuses, small 


the dominant type of vegetation 
grasses occur wherever a little soil has collected 


shrubs, and short 


Mammalian life is necessarily limited here, but it is by no means absent 
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Station 1 was located four miles northwest of Carrizozo by road, near the 
Angora goat ranch managed by John B. Coon. Traps were set in crevices and 
under bushes on the surface of the lava, and on the earth floor of the goat corral, 
which was merely a small islet of desert soil, entirely surrounded by lava. Any 
mammals living on the desert soil of the corral must have wandered in across the 
lava from the desert, a distance of about ten rods The vegetation of the corral 
was exceedingly scant, because of the occasional presence of the goat herd. A 
few strands of barbed wire surrounding the islet enabled its use as a goat pen 
when desired Since traps were set on the lava and also on the soil of the corral, 
the animals taken might represent both the lava dwellers and the desert dwellers 


which had wandered in from the nearby desert 


TABLI 


Vammal taken on the Valpa 


STATIONS 
l 4 

ma albiqula mela 4 l 3) 
\ ? O1 InmesceT l l 
Pe ? é 2 2 
Pe 4 4 ru 6 2 5 
Pe ? it g 4 4 
Pe nath n ned n ? | > 5 11 
Pe nathu n medius ate 9 $ l ) 17 
Perognathus fla flavu 7 l 2 10 
Dipodon 7) ord ] l 2 
Ammospermophilu nter pre l ] 2 
Otos pe rmophil 48 grammuru tularosas l l 
rotals 37 8 12 6 63 


The animals taken at station 1 included the dark Malpais woodrat, the cactus 
mouse, the pinyon mouse, the long-nosed deer mouse, the rock pocket mouse and 
its dark form, the Malpais pocket mouse, the Baird pocket mouse, an antelope 
chipmunk, and an Ord kangaroo rat. Scientific names of these animals are given 
in Table 1 

Station 2 was located 12 miles northwest of Carrizozo by road, at a point where 
the lava was very rough, and the junction with the desert floor markedly abrupt 
The edge of the lava formed a cliff about 20 feet high. Traps were set in crevices 
along the cliff, and in suitable places on the lava above the cliff, within a few rods 
of the edge. Hence only true lava dwellers would be expected in the traps at 
station 2 


Animals taken at station 2 include the pinyon mouse, the Malpais pocket 
mouse, a Baird pocket mouse, and an Ord kangaroo rat 

Station 3 was located about one mile north of station 2, where the general con 
dition of the lava was similar to that at station 2, but where the crevices and cav- 
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erns were even more extensively developed, and hence the hiding and nesting 
places more numerous. This station was at the nearest point available by road 
to the cinder cone from which much of the lava flow came Traps were set in 

t the edge of the lava and extending back 
over the surface of the lava in approximately 


crevices and under junipers, startin 


—_ 


straight line to a distance of about 
20 rods. Hence the animals taken at this station would be principally lava 


Animals taken at station 3 include the black woodrat, the rock pocket mouse 
and its dark form, the Malpais pocket mouse, an ante lope chipmunk and a rock 


squirrel 
Station 4 was located about ten miles from Carrizozo by road. across the lava 
bed, south of the new Trans-Malpais road between Carrizozo and Socorro At 
this point the eastern slopes of the Trans-Malpais Hills are | 


barren, rocky slopes, 





extending westward to the San Andreas mountain range The traps here were 
set on the soil at the margin of the lava, and on the surface of the lava in a line 


extending for about ten rods back from the margin. Hence, both lava dwellers 


\ 
and wanderers from the hills might be taken at this statior 

Anin taken at station 4 include the Vialpais pocket mouse, the Baird pocket 
mouse, and a hoary woodrat 

rhe n rity of the ils caught at these stations 


were taken alive and 


ology t the University of Mix higan In all 





shipped to the Museum « , 63 indi- 


viduals were taken, belonging to 10 specie S The black and the gray pocket mice, 
while quite different in external appearance, are considered merely as subspecies, 
P. intermedius intermedius being the well known rock pocket mouse of the region, 
nd P termedius ater the black Malpais pocket mouse 





To the list of mammals found on the Malpais s 


should be added the desert cotton- 
lvila yoni minor, as this rabbit is often seen on the lava 
beds No attempt was m ide to capture these rabbits As might be expected, 
many bats make their homes in the caverns of the Malpais Those collected at 
Malpais Spring were identified as Pip rellus hesperus hesperus, the canyon bat 

The mammals taken at the four stations described are listed in the following 
table. which includes those taken in 1928 and 1929 


This table shows that the animal taken in greatest numbers was the black Mal- 
pais pocket mouse, Perognathus intermed ater 


In addition to being taken most 
often, this mouse was also the most widely distributed, being the only animal 
taken at every one of the four stations, as well as at Malpais Spring It is also 
interesting to note that not a single specimen was taken except on the lava 
Traps set on desert soil in the goat corral at station 1, or on the soil a few inches 
from the edge of the lava never « ipture d a black pocket mouse. 


The animal taken in greatest numbers next to the black pocket mouse was the 
rock pocket mouse, Perognathu ntermediu nt 


ermedius It is significant that 
is a rock dwelling form found in 
canyons of the mountains. Perognathus peni« 


this mouse. so closely related to the black mouse 
the rocky slopes and 





llatus eremi- 
cu the desert pocket mouse, was not taken at any point on or near the lava bed. 
The rock pocket mouse occurs b« th on the lava, and on the desert slopes fifteen 
yn the intervening desert 


to thirty miles away, but rarely, if at all, 
Perognathus flavus, the little Baird pocket mouse, seems to occur in small 
both on the desert floor and at the edge of the lava. None 


were taken on the lava more than a rod from the desert floor 


groups here and there 
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The cactus mouse, Peromyscus eremicus, was taken only on the desert floor of 
the goat corral, enclosed by the lava. 

Peromyscus truei, the pinyon mouse, and Peromyscus nasutus, the long-nosed 
deer mouse, were taken on the lava as well as at the edge where desert and lava 
meet. These two species were taken indiscriminately in the same traps at station 
1, so that no distinction can be drawn as to habitat preferences The Pe romyscu 
has been described as a new race—P. nasutus griseus—by Seth Benson.‘ 

Neotoma albigula melas, the dark form of the white-throated woodrat, seems to 
be a characteristic type found only on the Malpais. It is closely related to Neo- 
toma albigula albigula found on the rocky slopes of the mountains of the region 
None of these normally colored animals have been taken on the lava. 

The single specimen of the hoary woodrat, Neotoma micropus canescens, was 
taken at the edge of the lava where the Trans-Malpais Hills meet the Malpais, 
and was undoubtedly a stray from the canyons on the slopes of the hills. It 
occurs commonly on the sandy desert 

The Ord kangaroo rat, Dipodomys ordii ordii, was taken at station 1 and sta 
tion 2, in each case on the lava, but within a few feet of the edge, and as their nests 
were observed a short distance away on the desert floor, it is probable that these 
individuals had wandered onto the lava temporarily 

The antelope chipmunk, Ammospermophilus interpres, taken near the edge of 
the lava, may also have been a wanderer from the desert sands, although several 
were observed, apparently living in crevices in the lava 

The rock squirrel, Olospermophilus grammurus, is probably a dweller among 
the rugged masses of lava although only two individuals were observed, one of 
which was taken as a specimen. This specimen was too young to show distinct 
characters plainly, but was decidedly dark. Seth Benson has since secured older 
specimens which are very dark, and which he has described as Citellus grammuru 
tularosae.* 

The animals which have been taken on the Malpais and nowhere else are the 
dark forms of the white-throated woodrat, the rock pocket mouse, and the rock 
squirrel. The normally colored forms of the rock pocket mouse are found in the 
same places with the black types. The normally colored woodrats were not taken 
on the lava, although normally colored rock squirrels were observed, but not taken 

The peculiar dark forms of the pocket mouse and woodrat are more closely 
related to forms which are ordinarily dwellers on the mountain slopes fifteen or 
more miles distant from the Malpais, than to forms common on the desert sur- 
rounding the Malpais. The Malpais habitat is, of course, much more nearly 
comparable to that of the rocky canyons than it is to that of the open desert 

The only point at which rocky slopes approach the Malpais closely is along the 
western edge, near station 4, where there is scarcely space for a single track road 
between the Trans-Malpais Hills and the lava bed. At this point the rock dwell- 
ing mammals could gain access to the Malpais without crossing open sandy desert 
As yet no systematic collections have been made in the Trans-Malpais Hills, nor 
in the San Andreas and Oscuro mountain ranges to the west, so that we cannot 
attempt to trace mammal relationships between these mountains and the Malpais 

On the east side of the Malpais there are no points of junction between the 


* Benson, Set! 1932 Univ. California Publ. in Zool., vol. 38, no. 5, pp 335, 338 
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mountains and the lava. The Sierra Blanca Mountains are fifteen miles distant 
across the desert. A few isolated hills lie between the mountains and the lava, 
but none of these are connected directly with the mountains, or with the lava 
Hence, any mountain dwelling mammals in travelling from the mountains to the 
Malpais would be forced to cover five or more miles of open desert. The rock 


pocket mouse, the white-throated \ lrat, the rock squirrel, and the pinyon 
mouse are all reported from the Sacramento Mountains east of Alamogordo 


There is no sharp distinction between the Sacramento Mountains and the Sierra 














Blanca Mountains, which lie immediate north of them, so that eax of these 
forms is probably found on the mountain slopes of the Sierra Blanca range east of 
the Malpai It would be advisable to d ome collecting both on these slopes 
the slopes of the Oscur nd San Andreas Mountains to the west, to de- 
termine tl nimal relationships existing between these ranges and the interven- 
Imn tely to the north of the pre t Malpais lava bed lies an older lava bed. 
Chis ancient lava bed might have been the place of origin for some of the dark 
varieties of mamma The ancient bed re now greatly disintegrated, and 
mixe t lesert soil Even the outlines of the beds are almost indistinguish 
he Only dark fragments of weathered lava scattered through the grass reveal 
the existence of the ancient flow Unfortunately, no collecting was done in the 
rea formerly covered with this older lava flow, so that no evidence for or against 
the theory that the dark forms originated there can be advanced 
The comparatively short period of time that has elapsed since the formation of 
the modern Malpais beds, not more than a few thousand year 1 possibly even 
ess than one thousand might le 1d t loubt ast the possibility of development of 
sever k forms of within the time available. The ancient lava beds 
to the north, far olde: new flow, and separated from the latter in places 


t 
} - ne 


only by a few rods, afford grounds for placing the origin of the dark forms farther 


back in time, and covering a much greater period of years 


Of the nine species of mammals captured on the Malpais, five were taken in 


ufficient numbers or observed in such ciruumstances as to lead to the conclusion 





that they are normal dwellers on the lava hese include Neotoma albigula mela 

the black woodrat; Peromy truei, the pinyon mot Peromyscus nasu , the 

long-nosed deer mouse, Perognathus intermed the rock pocket mouse; Otosper- 
philus gramn tularosae, the rock squirrel; and Ammospermophilus inter 


pr he antelope chipmun! Che latter is included in this group of lava dwellers 


n the basis of numerous observations, in addition to the two specimens actually 


collected These anim were often seen among the lava rocks, several rods from 
the edge adjacent to the desert The Baird pocket mouse, Perognathus flavus, 
is not considered a true lava dwells it was taken only on the desert floor of 


the goat corral, or within a rod of the desert bordering the Malpais. Of the fivs 





species considered as true lav iweller three have been shown to be represented 
by dark variet hese are the black woodrat, Neotoma albigula melas, which 
has been taken solely on the lava; the black Malpais pocket mouse, P: na 
wnt ’ ind thed ror squirre {) rT? ypn Jrammurus tutar 
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No specimens of the normally colored woodrat have been taken on the Malpais, 
The gray and black forms of the rock pocket mouse were taken in the same trap on 
some occasions. However, the dark pocket mice were apparently more widely 
distributed and more abundant on the lava than were the gray forms. Observa- 
tion indicated that the normal and dark forms of the rock squirrel were found to- 
gether also 


The occurrence of several dark colored forms points to some direct relation be- 


tween the color of the animals and the color of the rocks. Where normal and dark 
colored animals both occur on the lava the dark colored individuals tend to pre 
dominate in abundance. Presumably the dark color is an advantage to mammals 


living on the dark colored rocks, and would be subject to the action of natural 
selection The fact that these small mammals are largely nocturnal in habits 
does not alter the possibility of the dark color’s being beneficial to the animal, be 
cause their color still blends much more perfectly with the dark rock 


than does the gray color of their competitors This is quit 








moonlight night, 


en a gray object moving over the roc! 


dark object moved in the same way is practically invisibl« 


Department of Zoology, Michigan State College, East Lansing, Michiqan. 














IN PURSUIT OF BADGERS 


By Tappan GREGORY 
[Plate 15 


We were a little surprised to be greeted as early as S¢ ptember 4, 1929, 
with a blizzard at Sportsman Lake The Lake lies in the 


LK northwest 
corner of Yellowstone Park in Montana Wetmore Hodges and C. H. 
Hodges, Jr. were my companior On the trip in, two moose had 
slipped away, giving us only a glimpse, and elk were bugling nearby. 
Many had left their tracks in the trail, where a coyote had also passed 
quite recently. Three marmots took advantage of the last fair weather 
before the snow to loll about near their burrows, close to the lake. One 
posted itself on top of a big rock; two others sat in the mouths of their 
dens. At a sudden shrill whistle from one of their kind, both of the 
latter straightened up with forepaws held against stomachs 

In the elk country, at 9,000 feet, we saw no game the first day, save 
what we took for a young gray wolf After the snow, we found a few 


elk, and coming out from our wintry quarters, fresh tracks of bear on 


On September 7, we moved to Ernest Miller’s Ranch on Madison 
River in Madison County, where a jackrabbit greeted us, bouncing 
along with white ears flashing, coming down stiffly on his forelegs, 
flexing his forefeet as he pushed off for each new jump 

Miller’s Ranch borders on a sizeable lake, made by the damming of 
the river for water power purposes. Here the altitude is about 4,200 
feet. The property extends back to the foothills in a series of benches, 


cut by numerous gulches, and watered partly by 


means of irrigation 
ditches, and partly by streams flowing down from the mountains, 
making picturesque green stripes through the broad expanse of sage 
and bunch grass. The benches and gulches were well covered with 
badger and ground squirrel holes, and as an initial effort, we decided 
to set one camera at one of these badger holes, and another on a trail 
in a basin, a mile or so above the ranch house. 

Meanwhile, the other three cameras had returned three jackrabbits, 
one of them flying along the trail at high speed. The camera at the 
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second badger hole was set with the trip wire led around a peg at the 
far side of the badger hole in the form of a V, so that if the animal came 
out of the hole and walked away in any direction except straight towards 
the camera, it would trip the flash. On the night after the set was 
completed, September 16, this camera recorded a cow, but on the next 
night a badger came out, took the most likely route, tripped the flash, 
and judging from his tracks, retraced his steps into the hole. Recurring 
visitations of birds and horses finally persuaded us that nothing more 
could be accomplished in this locality. 

In Madison County again, in the fall of 1930, I had able assistance in 
camera trapping from Henry C. Hodges, William C. Hodges and 
Dana Souther. 

I joined them at the Jumping Horse Ranch, 5,200 feet above sea level, 
in time to set the camera on September 12, at a hole apparently dug out 
the night before by a hungry badger. We were favored with clear, 
still, mild days and cool nights for a week or so, but after the trap had 
remained three nights untouched, we became suspicious that fresh 
diggings did not necessarily indicate occupancy. Accordingly, the 
camera was moved to an old, well-worn, large-mouthed burrow at the 
foot of one of the benches. Fresh tracks encouraged us. Nearby, 
another hole had just been dug, undoubtedly in an effort by the badger 
to make a meal off ground squirrels. That night nothing happened, 
but on the evening of September 16, at 7:40, we heard the flash. The 
scene next morning gave evidence of turbulent activity. Mouse tracks 
covered the ground under the camera and lamp, and those of a large 
domestic cat were everywhere. I feared from the signs that the mousing 
cat was our prize, in spite of Bill’s confidence that he could identify 
badger tracks. He was right. The rightful owner and occupant had 
come first and the camera caught him as he emerged. On the nine- 
teenth the set was moved back a little farther from the hole and the 
arrangement changed, but three more nights brought no more pictures 


( hicago, Illino 
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ELK CALLS 


By Oxaus J. Murie 


Voice and communication among animals command attention in any 
study of the life history of a species. During the investigation of the 
elk of Jackson Hole, conducted for some time by the Biological Survey, 


ample opportunity has been afforded to study elk calls and the follow- 


ing notes are a résumé of calls and a consideration of their meaning. 


THE ELK CALF 
The newly born elk calf is equipped with a lusty voice When disturbed or 
alarmed, or when temporarily separated from its mother, the little one emits a 
loud squeal, high-pit« 


hed and often piercing. It is difficult to compare with other 
sounds, but the elk calf’ 


f’s call has often reminded me of a certain call of the flicker, 
the ‘‘zee-ah’’ of Bendire, although of cours« 


ith much greater volume. The call 


of the elk calf may be written ‘‘E-e-e-e-e-uh!’’, and is sometimes short, sometimes 


long drawn out, depending on the feeling of the animal In the normal course of 
calling to its mother, with no danger present, the sound is more or less as indi- 
cated above, moderately short On the other hand, on occasions when I have 


seized a young calf for the purpose of tagging its ear, it often gave voice to its 
terror in a startling medley of squeals and prolonged screams, which would some- 


times bring the mother on the run 


Apparently, when beside the mother and undisturbed, the calf may utter a 
somewhat different version of the call. more in the nature of a low bleat Such 


ealls are difficult to detect am meg the w 





erds, but a captive elk furnished 


better opportunities A voung bull calf was taken June 6, 1928, and was raised 
at the Elk Refuge at Jackson, Wyoming As the animal matured the baby calls 
persisted, although becoming deeper in tone As late as August 21, 1932, when 


the animal was well over four years old, with its fourth pair of antlers, this low 


Dleat or modified sque W heard n incongruous sound coming from such a 


The call of this matured, captive elk seemed t« express mild annoyance, as 


when approached too closely when not in the mood to be handled, or when some 
tidbit, suc] cigarette hich he is very fond, was withheld from him unduly 

Adult s re to their offspring by similar note, a stronger, more mature 
modification of the calf squeal, but in essentially the same form. When acalfhas 
been disturbed and has wandered from its hiding place, I have heard the mother 


calling to attract the little one’s attention and guide it to her 


\ traveling band of cows and calves, in summer, may be traced in its course by 
the constant, noisy squealing The cows and calves maintain a continuous com- 


munication in this manner, probably tending to keep the animals together, al- 
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though in rapid flight this is no doubt impossible. The process appears precisely 
comparable with the calling of ewes and lambs in a domestic sheep herd 

The clamor of traveling herds varies from an occasional call in a slowly moving 
group to a confusion of excited sounds from a herd fleeing from danger. In the 
latter case the greatest volume of calling occurs when the animals slow up after a 
preliminary burst of speed. In my field notes I find rapidly moving elk bands 
us accompanied by “‘squealing, barking, roaring and bugling, 
making a great racket.’ 

The calf sque: 


f 
re peatedly described 


il appears to be a primitive sound, issuing from the throat with 
a minimum of modification by vocal organs. One could hardly attribute direct, 
intentional communication between individuals to this means, particularly when 
a calf squeals in pain or terror. Rather, it is more likely a spontaneous expression 
of feeling or emotion, which, however, may be correctly interpreted by other 
animals chancing to hear it. Moreover, other animals may respond to it in a 
definite way. We may conclude, for instance, that the calf call in 


its various 
forms indicates terror, anxiety (as 


when separated from the mother), vague de 
sires (as perhaps when the calf seeks its mother for milk) and other more or | 


definite feelings, such as consciousness of proximity of calf with parent, and other 
minor acknowledgments of attention from one to 


another which elicit low, inti 
mate vocal expressions. 


Companions hearing these various sounds appear to 
understand the emotion involved, without conscious effort having been used to 
convey these impressions. However, in some cases, when for example the mother 
calls to the calf to guide him to her, one can not escape the thought that after all 
there may be a rudimentary form of direct, conscious effort to convey an idea to 
another individual 


THE ALARM CALL 


When alarmed or suspicious of lurking danger a more definite call is used 


a 
sharp, startling bark, ‘‘Eeough! 


, with a little hint of the squeal mingled with 
the loud, hoarse bark. This call is used 


by all elk over one year old, male or 
female 


The occasion for this call, as I have noted it, is always alarm and suspicion, 
or possibly a state of excitement and confusion. While it serves as a warning to 
other members of the herd, I am convinced that there is no precise, conscious 
desire to convey to others such an idea by the elk who gives the alarm father | 
believe this to be a spontaneous outburst expressing the emotion of the animal 
Just as human beings are able to correctly interpret a cry of pain from an animal 
without the aid of organized speech, the other elk instinctively recognize the 
emotion involved and become alert to detect the danger 

An incident experienced in June, 1932, will illustrate the process. I had come 
out on top of a high hill and looking down in the valley on the other side, I spied 
a small herd of elk, chiefly cows and calves 

They were peacefully grazing in a small open meadow, the calves nosing about 
their mothers or frisking about in casual play. Suddenly one of the cows came to 
“attention’’ and uttered a sharp bark of alarm, meantime gazing steadily down 
the valley. All the others froze into alert attitudes, searching the surroundings 
for the source of the alarm. After a time the bark was repeated. The others 


turned their heads this way and that, searching in all directions. The calves 


| 
| 
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sensed the feeling, crowded around the « s and looked about, apparently not 


time some of the ani- 





comprehending fully wl 
1 


m shifted their positions and some were inclined to begin grazing. However, 
even though the danger had not materialized, so far as I could discover, the ten- 





1 1 I I l I 

n was too great, the band gave way to their fears and fled 

Another instance lso typical In an aspen grove, late in May, I came on a 
lone cow elk and I suspected an elk calf in the vicinity. Creeping up close 
to the cow I watched her feeding for long time, until my patience gave out. 
Then, as ar expt riment, I gave the coyote howl Up came her head and she stood 
till, apparently looking for the coyote, but in the opposite direction. Presentlv 
[I howled again, at a distance of ] than fifty ware She came toward m« bee 
once and passed me on the run, having missed the exact direction of the sound 
Presently she spied me After a startled look she jumped away a short distance, 
barked. shifted about ur ily ar ntinued barking 

It wu clear that her calf w hidder mewhere in the vicir ity, and a little 
later I found it, two hundred yards away At the sound of the coyote call she had 
silently ught for the nimal potential danger to her « lf, but evidently not 

langer to herself It mething which she felt she could cope with and she 
did not give the danger call. I have seen a cow elk silently attack a dog in the 
vicinity of her calf 

Upon seeing me, on the other hand, she recognized the human enemy, too 
powerful to attack or drive away and at or the bark of alarm signified her fear 
and concern for the safety of her calf, and her helplessne There were no com 
panions with whom to communicate nd the « | in this case was clearly an im- 
pulsive expression of emotion, directed, to be sure, toward the intruder 


Near my camp on the evening of August 16, 1928, several cow elk spied the tent 


and after barking a little disappeared into the v vd One « vy continued bark 
ing at rather frequent intervals. Darkness came and still I heard the sounds com 
ing from the woods and she kept this up for at least an hour and three quarters, 


until long after dark. This prolonged performance surely did not involve sudden 


I 
fright or a continual warning to other ell Rather, the animal seemed very much 
puzzled and curious, perhaps also sensing possible danger. Curiosity and fas 
cination for the lighted tent could easily be ntrolling forces in such a case, com 
parable with the excited chatter of the red squirrel under certain conditions 


The danger call may be used at any time, at any season, although in the Jack 
oy Wialin tine 


grounds that the call is not often heard in winter 


intry so many of the elk become semi-domesticated on various feed 


Under this head I have included several calls which have a general resemblance 


to each other and appear to have a common background. Bugling, proper, is 
generally understood to take place in the fall. during the rutting season and to be 
confined to the old bull However. this conception must be broadened in several 


respects 

One old timer informed me that he had heard bull elk bugling in practically 
every month of the vear. When questioned. he admitted that in the spring he 
had only heard the sounds but had not actually seen the animals bugling, and had 


assumed that they were young bull 











JOURNAL OF M 





AMMALOGY 











In Yellowstone Nature Notes for June, 1931, a note i lished to the effect 
that bull elk bugle in the spring, but it is not clear whether the animals were ac 
tually seer 

Each spring I have heard considerable bugling in May and early June. A 
pu ling circumstance was the fact that these sounds were heard in places where 
cr nd ne rn calves were abundant and where bulls were scarce. Finally 

vas able to run down the calls and saw an adult cow raise her muzzle and give a 
lor le igle call Afterward I was able to make further observations cor 
firming my conclusion that in the spring of the year, when the calves are dropped, 
the « re bugling. On the other hand I have not actually seen bulls bugle in 
the spring, nor have I ever seen a young bull, such as a spike bull or a two-year-old, 


























bugl iny time of the year, even in the rutting period. Much of the bugling at 
ir season 1s heard w ithout seeing the animal, nd it would be possible that some 
f the calls heard in the spring came from bulls. I am confident, however, that it 
is normal for cows to bugle at this time of year 
It should be noted, however, that this spring bugling is by no means as loud 
nd full-chested as the ringing calls heard among the rutting bulls in autumn, and 
it is natural that it should have been considered the efforts of young bulls 
On the evening of June 7, 1929, I found a cow elk giving voice to peculiar 
sounds, a “‘combination of squeal and groan, difficult to describe’’ as I have it in 
my note book I watched her for a long tir She grazed along hurriedly, fre 
quently voicing the peculiar, hoarse squeals. Sometimes the sound dropped to 
low, short whines [ suspected she was near parturitior 
Another cow ne y spied me and becamealarmed. The “‘noisy’’ cow stood for 
1 long time at attention, looking for the danger. When she finally spied me sh 
ran a distance, then began barking. She circled about and deliberately picked 
up my trail She continued to act very much as if she had a calf nearby Dark 
ness came and I left her, still barking 
Interpretation of this incident and other ‘‘bugling cows will be deferred 
until after consideration of the calls of the rutting peri 
rhe finest development of elk calls culminates ir g of the old bulls ir 
the rutting time The sound has been referred t g, whistling, roaring 
ind many other tern Indeed, the sound itself di vary greatly, justifying the 
variety of descriptive phrases found in literature Sometimes the rutting bull 
does produce a roaring sound, as though his voice, wearied by frequent use, stuc] 
o! to the hign clear notes At a little distance the 
int bellowing of 1 domesti yu 
. egins on a low note, slides uy 
gl which are prolonged, then drops 
grun followed | serie f grunt 
ver ‘*A-a-a-a-ai-e-eeeeeeeee-eough! e-uh! e-uh! e-uh! 
e-ul notes are clearly heard reedy quality is heard, 
changing rapidly as the high note is struck, almost organ-like; a deep resonance: 
fr the pacious chest accompanies it al At a distance the low, hoarse notes 
ire t to the ear, t great extent, and the high bugle r tes are especially clear 
git to the impression of ‘‘whistling 
There much variati n pitch and character of the bugling of different in 
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» same vicinity are 


sounds, sometimes 


g, or another series 

















nt er filled 
ng lasts until the 
tis ver ntermit 
not 1 ] iated +} tiv ‘ Even ¢ n Ser 
he bu » lanka the + whial ] later in the mont] 
‘ : } , +} . } t challenge ir 
t | [t ff tt { nine mental a 
: ; » of } 
’ lenge such. in t] 
| { r } , ev e to the finest 
the ing Aw val. lingering 
r ‘ . os and fnath tha on 
wee ; } egin their bugling in tl 
, , , ling amone ther At 
; ‘ r y ] j + energeti nd 
A P ter ¢ n th igh he 
; , neo + + + r y tory 7 nrect 
; _ +} . } produce great] “ ler 
ot exu hangs t I The tremendous s¢ l urge 
, ‘ we he bull —— r terrific strain and the bugling appears 
t yutlet for their pent-up feeling Among birds the males often 
‘ yin the mating per bugling of the elk may ft 
= et r expression of emotion 
I there I nd definite attempts at intimidation 
[ } neve indication that an intruder | beer 
r lightest offensive gesture on the part 
rd master. such as a charge in the direct pin tintin have an 
+ ‘F 
g r + the ugling ‘ y y ng ve T te th + +} toakeae 
, the general period of parturitior An instance has already been 
ng t cow elk which had ] bly recently given birth to a calf or 
to « gave Vv to her ft ngs with peculiar calls The ugling 
t th ime inv ves I rival nd the conclusion seems inevitable that 
re xpression of feelings derived in some way from the important 
velopment attending the nea pr h of parturition. The bugling of 
yut an echo of the powerful « f the rutting bull, but appears to be of 





am convinced that it in turn is connected with the repro 
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SUMMARY 


Elk calves give voice to a squealing call, to which the mother replies 
in a deeper voice. Adult elk express alarm, concern, or curiosity by a 
sharp bark. Adult bulls in the rutting season, and cows in the spring 
during the period of parturition, give emotional expression by bugling, 
most highly specialized in the bulls. Elk calls, for the most part, are 
an expression of individual feeling and do not appear to be in the nature 


of direct, conscious communication. 








TRAPPING ANIMALS ALIVE 
By VERNON BaAILeE3 


Trapping animals for study and for specimens has been for over fifty 
years an importar 


’ t part of my work, and in the collecting of thousands 
of large and small mammals I have tried most of the traps in common 
use. Most of the small mammals can be taken in traps that kill them 
quickly, without pain or mutilation, but the same types of traps can not 
safely or successfully be used for larger animals. They would be too 





large to be conveniently carried and would be dangerous for domestic 


animals and even for humans \ trap of the out-of-sight type large 
enough for a wolf would kill a dog or a man 

For capturing small mammals alive for study of habits I have devised 
many simple types of traps, making them from tin cans, bottles, jars, 
boxes, bowls, and wire mesh. Glass jars sunk in the ground are excellent 
traps for some burrowing species. Any of the smaller mammals except 
bats can be taken in some kind of a trap, and bats can be caught with 
nets or picked from the walls of caves or old buildings 

Twelve years ago, at the first annual meeting of the American Society 
of Mammalogists, I read a paper on capturing small mammals alive, 
and since that time I have given much thought to methods of taking 
larger animals alive without injury or unnecessary discomfort. Now 
[ can offer devices by which almost any land mammal, of any size, can 
be taken successfully without using the ordinary steel traps. 

Capture of such of the larger carnivores as are a menace to game, 
poultry, and livestock, and of the fur-bearers has presented the most 
difficult problems, and up to the present time has seemed to demand the 
use of steel traps. Much as we all object to the suffering inflicted upon 
these animals by the ordinary steel trap there seemed no escape from it, 
for there has been no effective substitute that would take the animals 
without pain or mutilation. To find such a substitute has been my aim, 
and the problem now seems on the way to being fully solved. 

Because of the present low prices of furs there is little interest in 
fur-trapping, and it is to be hoped that our rarer fur-bearers may be 
able to increase before the prices on their pelts become high enough 
again to threaten their existence. The control of a few of the larger 
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predatory species, however, is of importance in many sections of the 
country, and simple, inexpensive, humane traps will remove many of 
the objections to past methods, and will help to solve the problems of 
control. The advantage of these traps is that any animal caught by 
mistake can be released without injury or harm. 

Selecting from the many kinds of live-traps tested, I presented before 
the American Society of Mammalogists at its recent meeting three types 
of cage traps—one for beavers, one for muskrats, and one for cats—all 
well tested and all now coming into common use. Also two types of 
chain traps were shown that are being tested and that promise to be 
useful in taking carnivorous and fur-bearing mammals of all sizes; also 
one for taking hawks and owls and other large birds. 

The beaver trap was described and illustrated in 1927 in Technical 
Bulletin No. 21 of the United States Department of Agriculture, but 
since then it has been improved in many ways. Various state game 
and conservation departments and numerous individuals interested in 
removing beavers from cultivated to uncultivated land, or in manage- 
ment of the animals on their own land, are now using this trap. Penn- 
sylvania has led the way in beaver managment by taking many of the 
animals for distribution and selection for breeding stock. The beaver 
trap can be used for otters or other fur bearers of approximately the 
same size, but much simpler and less expensive traps are available for 
smaller snimals. 

A very successful type of trap devised for taking muskrats alive is 
now in use in many localities. It is so simple that it is not considered 
patentable by the U. 8. Patent Office and can be made by anyone with 
a trapping sense and a turn for mechanics. It consists of a woven wire 
basket top attached to a sheet metal base and provided with a coiled 
spring so arranged that when a trigger is touched the basket comes 
over and encloses the muskrat. The trap can be set in shallow water, 
at the entrance of burrows, across runways on the marshes, or on float- 
ing planks. 

A cat trap is easily made of a strip of one-inch mesh chicken wire, 
rolled into a cylinder and then pinched into a quadrangle one foot 
square and three feet long, one end closed with a square of the same 
mesh and the other end provided with a metal drop door hinged at the 
top to close the opening. A stiff wire attached to the lower edge of the 
door and passed through one of the open spaces on top of the trap has 


a sharp double bend near the upper end that engages in the mesh and 
holds the door closed when it drops. A swinging hook in the top of 
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the trap to hold up the door has a loop in the end of a long arm with a 
strong black thread attached to the loop and passed out of the top, 
over the side, down and across through the trap eight inches from the 
back end and four inches above the floor. The far end of the thread 
should be tied to the side of the trap so that a slight pressure on the 
middle of the thread will pull the hook from under the edge of the door 
and let it drop behind the cat, which is then a prisoner. 

A small bag of catnip placed under the bottom of the trap near the 
back end is a very successful bait, or the powdered catnip available in 
ten-cent packages at any drug store can be scattered in the back end of 
the trap and a very little may be placed outside, leading up to the open 
door. A few drops of catnip oil add effect to the dried mint. 

The cat can be removed from the trap by holding the mouth of a 
gunny-sack over the front and opening the door. The cat will generally 
rush into the sack, which can be closed by twisting the end or tying up 
with a string. If undesirable, the cat can be placed, sack and all, in a 
tin can, an ounce of carbon bisulphide poured in the bottom of the can, 
and the cover put on good and tight. The liquid quickly evaporates, 
forming a heavy gas that produces insensibility, resulting in death. 
There is nothing painful or cruel about either the trap or the gas. 

This trap has proved highly successful for reducing the surplus cat 
population in alleys and back yards as well as in taking the half-wild 
cats in the woods and fields. It is also useful in taking skunks, mink, 
weasels, and rats around poultry yards, game farms, and in capturing 
many of the smaller fur-bearing animals for breeding and domestication. 
It can be adjusted in size for anything from bobcats to weasels and mice. 

The most interesting and most important traps, however, are the 
three types of chain traps that can be described only briefly within the 
scope of the present paper. They have some features in common, 
especially the soft, short-link chains, varying in size to hold the different 
animals, and so smooth and flexible as not to injure the captives. In 
fact, after the animal is caught the chain and attachment constitute the 
whole trap, as they come free from the base, which has served only to 
place the chain securely around the ankle of the animal. The size and 
strength of chain to be used for a particular animal or group of animals 
have been determined in only a few cases, but this feature will be 
tested as soon as possible for other species. 

The single-chain trap, which I have called the foot-snare trap, consists 
of an open base with an oval wire frame, with four upright projections 
to hold the chain loop in place and direct its motion upward when 
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sprung, and a coiled spring with an arm to throw the chain upward and 
around the animal’s ankle when the trigger is depressed. The chain 
is temporarily attached to the arm of the spring, which not only throws 
it up but draws the open loop together through a hollow cylinder or 
ring with a catch that prevents it from returning or slackening when 
once drawn up around the animal’s leg or ankle. A coiled spring in 
the chain prevents a sudden jerk or jar that might injure the animal. 

For an animal the size of a dog or wolf a small, twisted-link chain 
about three feet long and weighing about four or five ounces will be 
required. The base of the trap will weigh about half as much, and the 
materials will cost approximately twenty-five cents. For bears, a 
larger chain and base will be required; two pound or three pound chains 
would seem about right for small and large bears. 

One advantage of these traps is the low cost and light weight. The 
greatest advantage, however, is the possibility of releasing undesired 
animals without injury, and of being able to capture and transfer ani- 
mals from one area to another. 

The next type of chain trap I have called the foot-hold trap. It is 
especially adapted to the smaller carnivores such as coyotes, cats, and 
others even smaller. I would not, however, recommend it for muskrats, 
woodchucks, rabbits, or such other animals as can better be taken in 
cage traps. 

This trap consists of a spring-steel wire bow with a one-turn circular 
ring in the middle about 2 inches across, and a half inch loop at each end. 
Between these end loops a flexible chain with a simple running knot in 
the middle is attached with only a mild tension that draws the ends of 
the spring into less than a half-circle bow. A wire base is formed bs 
bending a heavy, soft wire in circular form with four upright projections 
to hold the chain and two upward and outward diverging prongs over 
which the loops in the ends of the spring-steel bow are placed when the 
trap is set. The single knot in the middle of the chain is then opened 
and spread around the four uprights on the frame and the spring held 
together by a trigger device held down by the catch of the wire or metal 
pan. When the pan is pressed downward by the animal’s foot, the 
spring is released and flies outward and upward, and the loop in the chain 
is drawn around the ankle and held at any tension required to prevent 
escape but not tight enough to injure the foot or cut off the circulation 
of the blood. The spring of the bow prevents any sudden jerk or jar 
from injuring the leg, yet holds it securely and comfortably. A short 
three-link chain and swivel attached to the central ring in the spring and 
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to a firm stake will keep the trapped animal from escaping. This trap 
has been tested only on cats and dogs. 

The third type of chain trap, called the painless pole-trap, is intended 
to take the place of the steel traps now so generally used in capturing 
hawks and owls on top of posts or poles where these birds are in the 
habit of alighting. 

This trap consists of a steel-spring wire bow with a small flexible chain 
asa bowstring. A circular one-turn ring is bent in the middle of the bow 
and small loops at each end. To these small loops are attached the 
ends of the chain. In setting the trap a simple running knot in the mid- 


dle of the chain can be opened out into a wide loop as the ends of the 
spring are brought together. The chain and bow constitute the whole 
trap, and the base on which it is set consists of a metal or wooden top, 
on which a circular wire with four upright prongs is fastened to hold 
the chain loop in place, and an upright on which to attach the trap 
spring. ‘This inverted L-shaped base is ‘astened on top of the post or 
pole; the central ring in the spring is hooked over the head of a screw 
or wide-headed nail on the back of the upright; and the end rings of the 
spring are brought in and downward and caught over two small wire 
staples or pins in the back of the upright near the top. This loosens 
the chain and the single knot can be opened full length. The loop 


thus formed can be arranged around the four uprights on top of the 


] } 


wire circle and around the central pan, which is bent down at the rear 


of the trap and caught behind or against the spring tips. A slight 
downward pressure on the trap pan loosens the spring tips, and as 


these fly upward and outward the chain loop is drawn up and around the 
legs of any bird alighting on the pan The trap 1s then released from 
the upright and, fastened only by a String near the base of the post, it 


allows the captive to sit comfortably on the ground or fly back to the 
top ol the pol as it chooses The spring that holds the chain prevents 
any jerk or struggle from injuring the bird and still holds it securely. 


The advantage of this trap is that all harmless and useful hawks and 


owls can be released, and the few bird hunters can be destroyed or have 
their talons clipped so they will have to hunt grasshoppers for food. 


Similar traps can be used to capture other large perching birds for band- 


ing and studying their future movements 
1] } 


It will take some time to test and perfect all of these traps and to 


educate the pe ople to use them, but when perfected and available, they 


should enable us to handle and protect our wild life with greater ease 


and efficiency and less waste than in the past. Greater skill and intelli- 
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gence will be required in the use of these traps, but the elimination 
of cruelty in trapping will tempt more people to take an interest in it, 
and to become proficient in its technique. If their simplicity and 
economy would merely make it possible to destroy our wild life more 


rapidly I should say nothing about them, but so far as they prove an 
aid to better wild-life management, preservation, and study, they 


should serve a useful purpose. 


Bure au of Biological Surve Y, Washington, D. 








THE ABANDONMENT AND REOCCUPATION OF POND SITES 
BY BEAVERS 


By Epwarp R. WARREN 
[Plate 16 
The following account has been written to show how beavers may 
occupy, abandon, and reoccupy a certain location on a stream. The 
locality is on Monument Creek, El] Paso County, Colorado, about 15 
miles northwesterly from Colorado Springs In October, 1914, I found 
dam on this part of the stream, and photographed it, but have no 
special description of it in my notes. I do not appear to have seen 
any dam at this place in 1913 or 1915. In October, 1922, I began a 


survey of the creek, numbering the various dams from the north down, 


called the dam I then found at this place ‘No. 12,” a term used in 


the following description 
The location of the various dams and ponds was below a big bend in 
I I 10n OF Ul l L] £ 


} 


the creek. Two fences and an old road crossed the stream above this, 


and immediately below the south fence the creek flows nearly due east 


id 
for more than two hundred feet, and then resumes a southerly course, 
becoming wide between banks, sometimes over a hundred feet, at a 
flood time. From the bend on October 26, 1922, it was about 500 feet 
nond No. 12, and 600 feet to the dam. A 


short distance above the upper end of th pond the right bank turned 


down to the upper eI d of 


I 


westerly a brief space, and then swung southerly again. Dam No. 12 


was quite crooked, 75 feet in length, 30 inches high at the face, and 
above it the water in the pond was 2 feet deep. This dam persisted 
through most of the winter, at least, of 1922-23. I did not visit the 
place again for some time 

September 30, 1925, I found a new dam below where No. 12 had been 
in 1922. This was 35 or 40 feet long, and made a pond over a hundred 
against the right bank. I called this dam “12A.” Later in the winter 


I discovered a partly washed-away dam some little distance above this. 


feet long. Fifty feet above the dam brush was in the water and piled 


On June 29, 1926, this dam seemed to have been wholly washed away, 


and in No. 12A was a wide gap, and the pond practically drained. A 


343 
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little fresh cutting was seen among the willows on the right bank, but 
none was there a month later. 

On October 1, 1926 a new dam was being constructed close to the site 
of the old dam I had found in the winter. I called it the 1926 dam.”’ 
The water was already backed up a couple of hundred feet, though the 
dam was only 24 inches high on the face, with water 18 inches deep above 
it—a good illustration of the low gradient of the stream. The dam 
began at the right bank and extended 36 feet across toward the left, 


and still lacked 22 feet of reaching its foot. This dam was unusually 
interesting because of the fact that the ends of the brush of which it was 
being constructed lay exposed on the sandbar below, and many of the 
branches still retained their leaves, which were waving above the dam 
The stream bed being wide here, and the little water there was all 
flowing at the right side, much of the dam extended across the bare 
gravel or sand, and the beavers had as yet done nothing toward covering 
or weighting down the ends of the brush. The butt ends of this wer 
all laid downstream. On this date there were no indications that No. 
12A was occupied 

October 15 the new pond was 250 feet long The dam was 50 fee 
long, having been extended 14 feet during the previous fortnight, though 


it was not much higher and water was flowing over it in various places 
In fact the new part was not much more than a little brush laid along 
the line of the dam, and consisted mostly of small peeled twigs. The 
upper side of the dam seemed to be we ll plastered with mud, tl ough 
the ends of the brush below were still uncovered. 

[ was unable to visit this place until April, 1927. I found that the 
1926 dam had n« been extended to the left bank, and did not hold 
much water. A wing thirty odd feet long had been built upstream 30 


feet from the right end, and the only pond now existing was between 


this wing and the right bank In October, 1927, the 1926 dam was 
broken and a ruir Several later visits were made, the last in April, 
1932, but there were never any indications that the beavers had 


returned 


An abundance of willows grew on the right bank of the stream, 


along practically the whole length of the part occupied by the various 
ponds, and for a few hundred feet below the site of the lowest cf the 
dams They also grew less profusely on the left bank, at the lower end 
of the territory. These willows would afford food for many beavers 


It was from among them that the animals obtained the material for 
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Uprer.—Tue 1926 Dam rrom BELOW, AND THE LEFrr BANK, APRIL 22, 1927 
C 
Mippie.—-Tue Dam GoinG to Rutn. From BeELow on THE Lerr BANK ' 
OcTroBER 27, 1927 
LOWER.—SiteE oF Dam FROM BELOW, AND Lerr BANK, May 28, 1929. ALL 
Signs oF Dam GonE 
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their dams, as well as their living. On my different visits I found 


their trails on the right bank, which they used in going to their cutting 
areas, and on which they dragged the willows to the water 

At the right bank, in pond No. 12A, and in the old pond above, were 
piles of brush against the bank [ examined these in the spring and 
summer of 1926 and found that in each case the pile protected the 


entrance to a burrow. One of these piles was six feet wide and high, 


and extended six feet out from the perpendicular part of the bank 
which here was 8 feet high above water level. The entrance to the 
burrow was 3 feet in under the bottom of the brush, which was laid 


without any regularity, just helter-skelter 


The other brush pile was 9 feet across, 5 high, and extended 6 feet 
out from the bank. The burrow which it protected was 43 feet below 
the top of the bank The entrance to this was at the lower corner of 
the brush and ran up under the latter toward this hol There was 
sufficient protection for the inhabitants in their goings and comings. 

er. 


The edge of the brush was some little distance from the wat 
[ also found in the right bank shallow burrows, I think the ends of 

longer ones whose outer portion had been destroyed by erosion of the 

bank, fe r the banks of this stream art much exposed to such action 
Brush was also stored in the ponds at times 


for I found No. 12A frozen hard in December 


When I visited the stream April 20, 1932, I found another example 


probably for winter use, 


of the beavers returning to the same location after leaving it The 
winter of 1925-26 there was a pond some little distance below No 12 
Chis was abandoned in the spring of 1926 and in none of the succeeding 
years was the place reoccupied. In 1932, however, I found a fine dam, 
100 feet long, and a pond 225 feet long The dam was probably con- 
structed in the autumn of 1931, and was about 50 feet below the site of 
the first one 
STTMMARY 
1. A dam was first seen at the above described place (No. 12) in 


October, 1914 
2. The next dam was seen in 1922, the place not having been visited 
in the interval 
3. A pond was at the location the winter of 1925-26, and the dan 
was broken the spring of 1926 


4. The autumn of 1926 found a new dam and pond at the site. 
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5. Since the spring of 1927 the place has been unoccupied, though 
there is still plenty of food available for beavers. 
6. The preceding account shows that beavers may occupy, abandon, 


and reoccupy a site at varying intervals. 


1511 Wood Avenue, Colorado Springs, Colo. 














THE BATS OF THE GENUS EUMOPS 


By Coitrn CAMPBELL SANBORN 


Since the founding of the genus Eumops no comparative review of its 
members has been published. This makes the identification of the 
various species difficult, and it is with the hope of partly clearing up this 
condition that this paper is written. Many of the species are but poorly 
represented in collections in the Unite 


} 
i 


States, and four recently de- 
scribed, known only from types in the Britis 


in ritish Museum, have not been 
available, so that 


a monographic revision of the genus is not now 
nossible 


Representatives of the genus are known to occur throughout South 


America with the exception of Chile and French Guiana, and it will 
be found, no doubt, in the latter country. The genus occurs also in 
Panama, Cuba, and Jamaica, and in the United States in California 
are two records from Mexico; but there are good 
reasons for doubting these, 


and Arizona. There 


though the genus must be represented in 
that country. From recorded collections the genus appears to be 
uncommon in every part of its range 


The habits of the North American species, Eumops californicus, have 
been carefully studied by A. B. Howell and Luther Little, and 


recorded 
in the Journal of Mammalogy, vol. 1, pp. 111 


117; vol. 5, pp. 261-263. 
The same general habits will undoubtedly be found in the South Ameri- 
can forms, especially in EF. perot Collectors’ notes on labels say: 


“Caught in house.” “Caught under roof of house.”’ ‘Under galvanized 


roof.”’ “In hollow dagame tree.” A specimen of EF. bonariensis from 
Uruguay was found hanging in a barn. The only breeding note is 


from a Peruvian specimen of EZ. abrasus milleri which on September 9 


contained one embryo. 


In some of its characters the genus Eumops appears to be a connecting 


link or transitional genus between certain other genera of the family 
Molossidae. The third upper molar in the genera T'adarida, Chaerephon. 
Mormopterus, and Platymops has a third commissure and a metacone 
while in Molossus, Promops, Ewmops, and Chetromeles the third com- 
missure and metacone are either absent or very minute. In Eumop 
the structure of this tooth shows all the stages found in the other genera 
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This paper is published by permission of the Director, Field Museum of Natura 
History, Chicago, [liz 
Genus EUMOPS Miller 
Eumops Miller, Proc. Biol. 8 Washington, Vol. 19, p. 85, 1906 
Type, Volk d lif 7 Merriam 
1-1 1-1] 2-2 1-1 3 
Dental formula pr or ,n 28 or 30 
2-2 1-1 ° 2-2 2-2 3 
Size variable, very sma r very large; tail extending we f nd interfemoral 
membrane; feet heavy ings normal; ears very large and joined at base on fore 
head; antitragus large, tragus reduced, squarish or almost pointedly rounded 
Mal ith gular s Skull solidly built but slende with or without sagittal 
crest; lambdoid crest well developed. Basisphenoid p rly well developed 
Third upper molar I vithout third commissure and metacon¢ Small 
upper premolar wel rme nd present in all bu e specie Lower incisors 
more or less crowded. Palate ending on leve ith last molars except in two 
species 
SYNOPSIS OF SPECIE 
1] 
Premolars- mauru 
9_9 
Premolars — 
Forearm 55-80 mm 
Forearm 74-80 mm 
California and Arizona verotis californicu 
South America pero per¢ 
Heavier skull, Chaco, Argentina perotis dabben 
Smaller teeth, Para, Brazil perot umbulli 
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Slight lachrymal ridge m rest projected over supraoccipi- 
t tragus sm 1 it nte 
Eastern Brazi abrasus abrasus 
Peru, No. South Americ: nd Panama abrasus milleri 
N l hrym riage suprac tal extending beyond lambdoid 
crest, tragus well developed, quadrats Northwestern South 
America and West Indies glaucinus 
Forearm 38-49 mm.; M* with well developed third commissure and meta- 
Palate extende eyond |e m greatest ith of skull, 
20.9 mm.); Brazi hansae sp. nov 
Pal eT extends he ] p t molar 
Greatest lenct! f ] it 20 mm.; Buenos Aires and Uruguay 
DOT i b arvier 
Greatest length of si é th 18.5 mm 
Greatest lengtl : t 18.2 mm.; North Brazil 
nary y del cus 
Greatest lengt 6.4 to 17.8 mm 
Greatest lengtl kull, 16.4 mm.; Panama 
oe nay 
Greatest length of skull, 16.9 to 17.8 mm 
Greatest lengtl skull about 17 mm.; Chubut, Argen- 
tin bonarie?r patagonicu: 
Greatest length of skull, 16.9 to 17.8 mm.; Paraguay 
and Bolivi bonarien beckeri subsp. nov 
Eumops perotis perotis (Schinz 
M I Maxmillian,’’ Sct Das Thierreich, vol. 1, p. 870, 1821 
dD I Wie Abt Naturg. Br D nd text, 1824; Beitr. Naturg 
Bras., v 2, pp. 227-231, 1827 
P\romo} perotis Thomas, Ann. Mag. Nat. Hist., ser. 7, vol. 7, p. 191, 1901 


| E |umoy I tis Miller, Proc. Biol. Soc. Washington, vol. 19, p. 85 1906 
Dysope V yigas Peters, Monatsber. Akad. Berlin, p. 381, 1864—Cuba 


Type loca Villa San Salvador, Campos des Goaytocasas, Rio Parahyba, 


Distribution South America east of the Andes, south of the Amazon, and 





Chara Che largest South American species; forearm, 74-80 mm. Tragus 
large, almost square Skull large, no lachrymal ridge; m* with well indicated 
ning of third commissure 
Measureme? Forearm, 74-80 mm. Skull: Greatest length, 30.4-32.9 mm 
condylobasal length, 29.1-31.8; zygomatic breadth, 17.5-19.8; interorbital breadth, 
5.4-5.7; toothrow, 12.6-13.6; breadth across m*, 12-13.2; rostrum, between points 


of lachrymal processes, 10—11.4 
I 


Sp nens examiner ) SRAZ Villa San Salvador, Rio Parahyba (type), 


l 4. M.N.H.); Rio das Velhs , (M. ( Z.): Lagoa Santa, 14 (F. M. N. H.); 
Barro do Corda, Maranhao, 5 (F. M. N. H ARGENTINA: Tucuman, 1 (F. M 
N.H.). Perv: Loreto, 1(F.M.N.H ParaGcuay: Asuncion, 2 (F. M.N.H.). 
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Remarks.—Specimens of Eumops perotis from different parts of its range show 
some slight variations but material now available is not sufficient to characterize 
local subspecies 


Eumops perotis dabbenei Thomas 


Eumops dabbenei Thomas, Ann. Mag. Nat. Hist., ser. 8, vol. 13, p. 481, 1914 

Type locality and distribution.—Territory Chaco, Argentina 

Characters.—Described by Thomas from two specimens as being larger with a 
“much broader and more heavily made skull”’ than peroti 

Measurement From the original description: ‘‘Dimensions of male and fe- 
male specimens (the latter the type):—Forearm, 82 and 79mm. Head and body, 
115, 106 mm.; tail, 61, 59; ear (perhaps shrunk), 28, 27 mm.; third finger, meta- 
carpal, 83, 77, first phalanx, 37, 33; lower leg and hind foot (c.u.), 45, 41. 

Skull: Greatest length, 33.5, 31 mm.; condyloincisive length, 32.3, 30.7; condy- 
lobasal length, 31.5, 29.4; zygomatic breadth, 20.4, 29.4; intertemporal breadth, 
6.1, 5.7; mastoid breadth, 17.5, 16.3; palatal length, 14, 14.2; maxillary toothrow, 
13.7, 13.2; front of p* to back of m?, 8.7, 8.6; breadth between outer corners of m°, 
14.2, 13.4.” 

Specimens examined.—None 

Remarks.—A skull from Barro do Cordo, Maranhao, Brazil approximates in 
size the two skulls of dabbene The zygomatic and mastoid breadths are less but 
the condylobasal length is greater. The other measurements, including the fore- 
arm, are intermediate. Thomas gives the zygomatic breadth of his specimens as 
20.4 and 29.4 mm.; the latter figure appears to be a typographical error. The 
statements ‘mesial creast well developed” and ‘‘well marked occipital helmet’’ 
show the specimens to be very old, and this, I believe, accounts for their large 
size. Specimens from Paraguay and Tucuman are not so large. A topotypical 
series is needed before the validity of the supposed subspecies can be definitely 
established 


Eumops perotis trumbulli (Thomas 


Promops trumbulli Thomas, Ann. Mag. Nat. Hist., ser. 7, vol. 7, pp. 190-191, 1901 
E|umops] trumbulli Miller, Proc. Biol. Soc. Washington, vol. 19, p. 85, 1906 

Type locality and distribution.—Para, Brazil 

Characters.—This form was described, from one specimen, as being like perot 
but smaller and with a skull of “‘generally lighter build.”’ 

Measurements.—Forearm, 75. mm 

Specimens examined.—None 

Remarks.—In the original description of Promops trumbulli Thomas speaks of 
the lighter build of the skull and says, ‘“‘this may be partly due to immaturity.”’ 
In another place he says, “‘epiphyses not yet fully united’’ so he must have had a 
young specimen. A skull taken from an immature specimen in alcohol from the 
Alto Rio Nanay, Loreto, Peru, agrees with the description of trumbulli, its teeth 


1 


being equal to that species or slightly smaller. The notch at the center of the 


inner basal cingulum of the upper canine is also present. The forearm measures 
66 mm 
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Eumops perotis trumbulli was based on a young individual and more material 
is needed to prove its claim to subspecific rank. 


Eumops perotis californicus (Merriam) 


Mol 1s californicus Merriam, North Amer. Fauna, no. 4, p. 31. 1890 
Promops perotis californicus H. Allen, Bull. U.S. Nat. Mus., no. 43, p. 175, 1893 
Promops californicus Miller and Rehn, Proc. Boston Soc. Nat. Hist., vol. 30, p. 





Eumops californicus Miller, Proc. Biol. Soc. Washington, vol. 19, p. 85, 1906 
Type locality.—Alhambra, Los Angeles County, California 
Distribution.—Southern California and parts of Arizona 


1] 1 


Character Externally similar to true perot The skull is much less robust 
in appearance, being narrower across the rostrum and having the anterior part of 
the braincase less swollen The greatest difference lies in the width of the ros- 
trum between the lachrymal processes, which in californicus is 10.1 mm. or less, 
while in perotis it ranges from 10 to 11.4mm. The teeth also are very slightly 
smaller 

Measurement Forearm, 73-77.8 mm. Skull: Greatest length, 30.3-32 mm.; 
condylobasal length, 30-31.3; zygomatic breadth, 17.2-18.6; interorbital breadth, 
5-5.3; upper toothrow, 11.9-12.6; breadth of rostrum between points of lachrymal 
processes, 9.9-10.1 
"Specimens examine 33. CaLirorNIA: Los Angeles, 21 (U. S. N. M.); Hay- 
wards, 1 (U.S. N. M Alhambra, 1 (U. S. N. M.); Colorado Desert, 1 (U.S 
N.M.); Covina, 6 (U.S. N. M., 1; F. M. N. H., 4; A.M. N.H., 1); Azusa, 1 (A. M 
N.H ARIZONA: Tempe, 1 (U. S. N. M.); Parker, 1 (U. S. N. M.) 


Remark I wish to thank Luther Little, who sent me the measurements of 


Zt 


seven of his largest skulls. Skins with skulls are scarce in eastern museum 


Eumops abrasus abrasus (Temminck) 


Dysopes abrasus Temminck, Monogr. Mamm., vol. 1, pp. 232-233, pl. 21, 1827; 
ie 4 p 356. 1835-41 
Molossus abrasus Peters, Monatsber. Akad. Berlin, p. 574, 1865 


M\olossus| (Promoj thrasus Thomas, Ann. Mag. Nat. Hist., ser. 7, vol. 8, p 
Promops abrasus Miller and Rehn, Proc. Boston Soc. Nat. Hist., vol. 30, p. 271, 


E[umops] abrasus Miller, Proc. Biol. Soc. Washington, vol. 19, p. 85, 1906 
Type locality.—Interior of Bra 
Distribution.—Eastern Brazil 
Character Forearm 62.3-63 mm. Color reddish brown. Length of tibia, 


20 mm. or less. Tragus very small, proportionately smaller than in any other 





species. Skull with slight | 
} 


achrymal ridge, and well developed lambdoid crests 
that are projected beyond supraoccipital Che indication of the third commis- 


sure on molar three is less developed in al 





a than in the other species Even 
at its greatest development, the posterior half of the outer edge of the tooth is 
shorter than in the most nearly related species, Eun op glaucinu 
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Measurement Forearm, 62.3-63 mm. Skull: Greatest length, 24.9-25.7; 
condylobasal length, 23.2-23.8; zygomatic breadth, 14.9-15.3; interorbital breadth, 
4.9-5.4 mm.; braincase, 11.4; upper toothrow, 10-10.6; breadth across canines, 
6.3-6.6; breadth across m?, 9.8-9.9 

Specimens examined.—4. Braziu: Quixada, Ceara, 3 (F. M. N. H.); Furnas do 
Yporanga, Sio Paulo, 1 (M. C. Z.) 

Remark Typical Eumops abrasus from Brazil is rare in collections in this 


country. It appears to be confined to eastern Brazil and has been rarely taker 


Eumops abrasus milleri (Allen) 


Promops milleri Allen, Bull. Amer. Mus. Nat. Hist., vol. 13, p. 92, 1900 
E\|umops} milleri Miller, Proc. Biol. Soc. Washington, vol. 19, p. 85, 1906 
Promops barbatus Allen, Bull. Amer. Mus. Nat. Hist., vol. 20, p. 228, 1904—La 
Union, Venezuela 
E|umops} barbatus Miller, Proc. Biol. Soc. Washington, vol. 19, p. 85, 1906 
Eumops glaucinus Miller, Proc. U. 8. Nat. Mus., vol. 42, p. 26, 1912; Goldman, 
Smithson. Misc. Coll., vol. 69, p. 219, 1920 
Type locality.—Guayamba Peru 
Distributior Peru, and from the southern border of the Amazon north ints 
Panama 
Character Like typical abrasus, but averaging smaller throughout. Con 


dylo-basal length of skull, 23 mm. or less 


Measurement Forearm, 56-63 mm.: tibia, 16-19.5. Skull: Greatest length. 
23-25.1 mm.; condylobasal length, 21-23; palatal length, 13.5-15.1; interorbital 
breadth, 4.4-4.9; braincase, 9.8-11.6; upper toothrow, 9.4-10.6; breadth acros 
canines, 5.7-6.7; breadth across m?, 9.2-10 


Specimens examined.—69. Peru: Guayamba, 4 (A. M. N.H.); Vista Alegre, 2 
(F. M. N. H.); Hacienda San Antonio, Rio Chinchao, 2 (F. M. N. H.); Colonia del 
Pereni, 6(U.S.N.M BRAZII Para, 2 (M.C. Z.); Lake Hyanuary, 1 (M.C. Z 
probably Brazil, 1 (M. C. Z CotomsiA: Baracoas, 8 (A. M. N. H.); Honda, 


(A. M. N. H.); Don Diego, Santa Marta, 12 (C. M VENEZUELA: La Union, 1 
(A. M. N. H.); Eldorado, Rio Cuyuni, 11 (A. M. N. H.); San Fernando, 2 (A. M 
N.H Britisu Guiana: Cartabo, 1 (A. M. N. H Dutcu Guiana: 1(U.8 
N.M PaNAMA: Paraiso, 1 (U.S. N. M.); Bohio, 12 (U S.N.M.). Botrvia 
Ixiamas, 1 (U.S. N.M 





Remark The majority of the specimens of Eu abrasus mille are 
smaller than any of the specimens of true abra In one from Venez 
skull is almost the same size as one from Ceara, but it has a small forearm 
in one from Peru the forearm is long enough for EZ. abra bra but 
is too small A large series of abrasus from Br especially from inlan« 


ties, may show milleri to be synonymous wit] 


Eumops maurus (Thomas 


M ol maurus Thomas, Ann. Mag. Nat. Hist., ser. 7, vol. 8, p. 141, 1901 


E [umops] ma Miller, Proc. Biol. Soc. Washington vol. 19, p. 85, 1906 
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> 
> 


Characte Described as being like Eumops abrasus externally. Skull also 


:; 
I] 
similar but with the palate extending one millimeter beyond the level of the last 





molar In the only sper 1ere is no trace of the minute upper premo- 
lar. Forearm, 53 mm 
iption: Forearm, 53 mm.; head and body, 


6.1 x 4.5; third finger, metacarpal, 53, first 


Eumops glaucinus (Wagner 


Dy pe jlaucir Wagner, Weigmann’ Archiv. f. Naturg.. p. 368, 1843 


Mi gla r Dobson, Pr Z Ss London, p. 714, 1876 
Promops glaucin Miller, Ann. Mag. Nat. Hist er. 7, vol. 6. p. 471. 1900 
E 1s] glauci? Miller. Pr R < WV gton. vol. 19. p. 85. 1906 


\ nor hot H. Allen, P1 Amer. Phil. Soc., vol. 26, p. 561, 1889 

Spanishtown, Jan | 
Pro t} Miller, Pr B S Washington, v 15. p. 250, 1902 
E{umo1 hotis Miller, Proc. B Soc. Washington, vol. 19. p. 85. 1906 
T'ad } Mille Bull. U.S.) lu 128 87, 1924 (I ups 

Ty ' Cuvaba. Matto Gr . B 

nD Colon nd I lor in South Amer nd Cu nd Jamai 
in the West Indi« 

oy About tl } ; ¢ has often beet 
anntuaed It differs external +} } ; the trag hich is well developed 
br 1 I uare acro the t The t n I ver 20 mn hile in J 
} ‘ suall , in the +} iprac ipita! extend evond the 
n Iso r re deve ne than i 

V ~ Forearn 8-61 mr t 20 .5-22 Skull: Greatest length 
22.4-243 mm.: condyl lengt 5-23.3 gomatic breadth, 13.9-15.4 
nter t breadth 48-59 rair 11.4 > toothrow. 9.5-10.3 readth 

nines, 5.7-6.3; breadtl I n ).6-10.2 


serie hows I racters t stinguisl m f At the time 
grapl 1893 (p. 175 I Do t mer m Bolivia and includes 
Sori m in the range | D t t ut I ms te t some doubt 
on the correctne 4 the re 1, { rm ] the five recent ex 
nedit to Matto (yr } } necis 
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Eumops bonariensis (Peters) 


(Synonymy under subspecies) 


Distribution.—From Panama to Patagonia in South America, with the excep- 
tion of all the west coast. 

Character The smallest species in the genus; forearm, 38-49 mm. Upper- 
parts from reddish to blackish-brown, flecked with scattered gray hairs. Under- 
parts drab to gray. In general the skull is similar to that of Zumops glaucinus, 
but the lambdoid and sagittal crests are less developed and it is relatively broader 
across the rostrum. In Z. glaucinus m’ has but a slight indication of a third 
commissure, while in Z. bonariensis it is well developed 

Remark Since Peters’ description of the type In 1874 no record of other speci- 
mens from near the type locality, Buenos Aires, has been published, with the ex- 
ception of onefrom Uruguay. Published records of bonariensis refer to specimens 
from Bolivia, Paraguay, and Goya, Argentina, all a long distance from the type 
locality. Peters’ type is intermediate in size between the northern series and the 
specimen from Uruguay, but as the Uruguayan specimen is from nearer the type 
locality and agrees more closely with the original description in color and in the 
shape of the skull, it has been taken to represent typical bonarien Thomas de- 
scribed from single specimens two forms related to bonariensis, but what he re- 
garded as typical bonariensis is not clear. 


Eumops bonariensis bonariensis (Peters) 


Promops bonariensis Peters, Monatsber. Akad. Berlin, pp. 232-234, 1 pl. with figs 
1-10, 1874 

Molossus bonariensis Dobson, Proc. Zool. Soc. London, p 715, 1876. 

E (umops]| bonariensis Miller, Proc. Biol. Soc. Washington, vol. 19, p. 85, 1906 

Type locality.— Buenos Aires, Argentina 

Distribution.—Known only from the type locality, and from Treinte y Tres, 
Uruguay. 

Characters.—The largest of the bonariensis group; forearm, 45-49 mm.; skull, 
18.6-20.1 mm. Color above, dull reddish brown, below, grayish brown, all the 
hairs with pale bases. The third commissure on m‘ well developed 

Measurements.—Total length, 130 mm.; tail, 48; foot, 12.5; forearm, 49. Skull: 
Greatest length, 20.1; condylobasal length, 19.3; zygomatic breadth, 12.4; inter 
orbital breadth, 4.6; braincase, 9.7; toothrow, 8.1; breadth across canines, 5.1; 
breadth across m?, 7.6 

Specimens examined.—Urvuavuay: Treinte y Tres, near town of Treinte y Tres, 
1 (F. M. N. H.). 


Remark The lack of material from the type region has caused specimens from 
Paraguay and Bolivia to be identified as true bonariensis, when in fact they are 


much smaller and of a different color. For these specimens I propose the name 


Eumops bonariensis beckeri subsp. nov. 


Molossus bonariensis Thomas, Ann. Mag. Nat. Hist., ser. 7, vol. 8, p. 440, 1901 
Eumops bonariensis Osgood, Field Mus. Nat. Hist., Zool. Ser. vol. 10, p. 214, 1916 
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Type from Trinidad, El Beni, Bolivia. No 21536, Field Mus. of Nat. Hist 
Adult male. Collected March 22 


915, by R. H. Becker. Orig. no. 846 
Diagn Similar to Z. bonarien bo 
grayish-brown and less 
Color 


nariensis but smaller and of a more 
reddish-brown color 

Upper parts of type close to bister of Ridgway (1912) with light gray 
hairs scattered throughout. Underparts wood brown on flanks and lower sides, 
dark gray on belly, and brownish on throat. The Trinidad series is in a changing 
pelage and in some the throat has many gray hairs and the flanks and sides are 
lue to the wearing of the wood brown tips to the hairs. In a seriesfrom 
Paraguay the throat is drab and the 


remaining underparts are between light drab 


id drab gray. The upperparts are darker, being almost mummy brown. In all 
the specimens there are light gray hairs scattered over the upperpart 
Skull.—Similar to that of EZ. bor l but smaller throughout 


Distribution.—Bolivi 








t ( Argentir 
Mea ment Type I ir thers brackets Fore 
rm, 45.7 mm. (41.2-46.5 eatest length, 17.8 mm. (16.9-17.8); condylo 
t l lenetl 16 159-169 FOr t bre t} 10.9 (10.4-11.5 braincase. 8.7 
8 7—{ DI +. thr 7 (6.6-7.1 
S ( ? 3] Bou! nidad 





D Known definitely, from the type locality 
Ch t Des ed m one specimen, as being similar to typical bonarien- 
but less gray below and witl rger canine that shuts off the minute premolar 
nto angle between it and the larg« emo! Forearm, 47 mm 
; ] ] 


description: Forearm, 47 mm.; head and body, 





ir, finger, metacarpal, 48 mm., first phalanx, 20 
Skull: greatest length, 18.2; condyle to f f canine, 17.1; mastoid breadth, 10 


anine to back of m?, 7.2 


mm.; intertemporal breadth, 4.1; front of « yf 


Specimens examined.—The following specimens fit the description of EZ. b. delti- 
so closely, especially in the measurements of the skull, that they 
it SRAZII sahia; Sao Marcello, 3 (F. M. N. H 
Remark Vv 


are referred to 


specimens now referred to 


hile externally the type and the 
lic are about the same size as true bonari 


le ensis, the skulls are 


smaller than either the specimen from Uruguay or Peters’ tvpe 


Eumops bonariensis patagonicus Thomas 


Eur patagor Phon Ar Nat. Hist., ser. 9, vol. 13, p. 234, 1924 
7 loca Chubut, Argentir 
Ci Describe from one specimen, as a small species like 2. bonarien 
t] rge. smooth. globose brair e and short mussie.’ 
M From original description: Forearm, 44 mm.; head and body, 
54 mm.: t ear, 14.5 1 he ‘ 30; lower leg and hind foot (c.u.) 
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22. Skull: Greatest length, 17 mm.; condylobasal length, 15.8; mastoid breadth, 
10; interorbital breadth, 4; front of canine to back of m‘, 15.8 (sic) 

Specime ns examined None 

Remark From the measurements given in the description this form appears 
to be about the same size as Eumops bonarier beckeri from Paraguay and 
Bolivia, and this has caused me to wonder if there could have been any mistake in 
the locality. It will be noted in the measurements that the toothrow is given as 
the same as the condylobasal length 


Eumops bonariensis nanus Miller 


E(umop ] nanu Mille r, Proc Biol Soc Washington, vol 19, p 85, 1906 


Promop nanus Miller, Ann. Mag. Nat. Hist., ser. 7, vol. 6 p 470, 1900. 


Type locality.—Bugaba, Chiriqui, Panama 
Distribution.—Panama 


Character The smallest race 


rf Eumop known Dark bister above and 
broccoli-brown below. 

Measurement Forearm, 39 mm. Greatest length of skull, 16.4 mm 

Specimens examined.—3. Panama: Bugaba, Chiriqui, 1 (U. 8. N. M.); Bo 
queron, 2 (A. M. N. H.) 

Remark The development of the third commissure and metacone on m! 
shows this form to be closely related to Z. bonarien 


Eumops hansae sp. nov. 


T ype from Colonia Hansa, near Joinville, Santa Catherina, Brazil. No. 200,993 
U. S. Nat. Mus. Adult male. Collected in 1901 by H. Ehrhardt. Original 
number, Museu Paulista, 1339 

Diagnosi Externally very similar to EZ. bonarien but with a shorter fore 
arm. The skull is slightly larger and has a longer palate; tips of upper incisors 
not in contact, and lower incisors not crowded 

Color.—Most of the hair is gone from the rump and from one side of the back, 
but the remaining hairs are very dark brown with gray bases. The underparts are 
lighter, the hairs being gray-brown with light colored bases 

Skull.—The skull is about the same shape as in £. bonariensis, but has a slightly 
longer and narrower rostrum. In structure it differs in various ways. The basi- 
sphenoid pits are deeper and rounder; the palate projects well back beyond the 
last molars, while in Z. bonariensis it ends almost on a level with these teeth. The 
lambdoid crest is more developed. The upper incisors have their tips widely 
separated, being almost a millimeter apart. The lower incisors are not bunched 
but are in almost a straight line, the outer about half the size of the inner, and 
with the edge of the crown projecting over the anterior face of the inner incisor 
This might be individual variation. The third commissure is more developed 
than in Z. bonariensis or any in any other member of the genus 

Measurements.—Forearm,41.7mm. Skull: Gre: 





test length, 20.9 mm.; condylo- 
basal length, 20; palatal length, 18.5; zygomatic breadth, 12.8; interorbital breadth, 
4.4; width of braincase, 9.3; width of rostrum, 7.4; upper toothrow, 8.1; width at 
base of lower incisors, 3.1; lower toothrow, 8.4 
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ecimens examined.—One, the typ¢ 
marks.—In most of its characters E. hansce is a typi il Eumop In the 
on of the lower incisors and the well d veloped third commissure on m it 
strong resemblance to Tad Ja. It differs from both genera in having 
tiy of the uppe r incisors lel eparated nd the I late extended In this 
r character. hy ever, it rre th F In proportion to the length 
= forearm. E. hansae has a larger skull than any other species There is a 

hare space and dark spot on the throat which app irs to be a gular s 











TWO NEW MIOCENE ENTELODONTS 
By Freperic B. Loomis 


In North America the entelodonts suddenly appear at the beginning 
of the Oligocene as several large species of Archaeotherium. These are 
peculiar in that the feet are reduced to two functional digits with only 
small vestiges of lateral toes, the teeth are bunodont, the premolars 
being almost carnivorous, and the lower jaws and the jugal arch have 
peculiar tuberosities. Through the middle Oligocene they are fairly 
common, especially the small species, A. mortoni, and there has not 
been enough change in their characters to warrant the establishment of 
another genus. However in the upper Oligocene the group, especially 
among the larger types, begins to vary widely and several new genera 
are distinguished 

When the tuberosities on the lower jaws are extremely enlarged the 
animals were called by Cope, Pelonaz; when the jugal process was 
extremely enlarged they were named by Troxell, Megachoerus; when the 
tuberosities were reduced, the anterior one entirely disappearing, Cope 
established the genus Daeodon. ‘The first two of these are found in the 
Protoceras beds, the last in the John Day beds. There also occurs 
in the John Day beds a more typical entelodont, to which, because of its 
recurved canines, Troxell gave the name Chaerodon. Then there was 
also found a set of limb bones to which Cope gave the name Bodchoerus 
which, when similar bones are found associated with the skull, will 
probably be assigned to one or the other above mentioned genera. 
By John Day times these animals had become very scarce, and the 
only! reported later representative of the group is the giant pig, which 
Peterson described under the name, Dinohyus, found in the Lower 
Harrison beds of Nebraska 

In 1931 the Amherst College expedition found two more representa- 
tives of the later phases of this group, one in the Lower Rosebud beds 
which approximate the John Day, and the other in the Lower Harrison 
beds contemporaneous with Dinohyu 


1 A single tooth from New Jersey has been assigned to this group under the name 
An j ne ; 
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Bodchoerus angustus new species 


The type of this species consists of two almost complete front feet found on 
Porcupine Creek, South Dakota, in the Lower Rosebud. They are numbered 
31-105 in the Amherst College Museum 

When this type is compared with Cope’s B. humerosus,? it is evident that, 
though the arrangement of the bones is similar, we are dealing with an animal of 
very different proportions. In length the various metacarpals and phalanges are 
much the same, but those of B. humerosus are 50 per cent greater in width, so that, 
though a heavy beast, our animal is relatively slender 

In the carpus, the lunar wedges down between the unciform and the magnum 
until these two bones are entirely separated. This is in contrast to Archaeothe 

um where they have a considerable contact, but it approximates the conditions 


present in Dinohyus and Bodchoerus. In Bodchoerus humerosus the unciform and 
magnum are much more flattened than in B anqgustus; 80 that on the whole the 
carpus of the latter resembles that of Dinohyu The trapezoid, while small, i 
A ‘ 44.) LS pee GF 
- 4 

4 

ae be 
~ 2 


\ | , a 


a ed nn 


Fic. 2. DABODON MINOR, THE Ricgut Lower JAw WITH THE Decipvovus Prem 


LARS, Anout 4 NATURAL S1z1 
present and has facets for a small metacarpus II, which is true also of Dinohyu 
and Archaeotherium. On the outside there is a vestige of metacarpus V as in all 


the group In this species metacarpals III and IV are slenderer than in either 
Dinohyus or Bodchoe is, though not as slender as in Archaeother um: and the same 
may be said of the individual phalanges. The ungual phalanx is very like that 
of Dinohyu 

Measurement 


Length of metacarpus III 194 


Width of metacarpus III 45 
Length of upper phalanx ITI 74 
Width of upper phalanx It] 45 
Length of middle phal iunx II] 54 
Width of middle phalanx III 4) 
Length of ungual phalanx III 32 
Width of ungual phalanx II] oz 


When skull material is found this genus Bodchoerus will probably either b 
replaced bv Daeodon or will replace Chaerodor 


* Cope and Matthe rertiary Mammalia and Permian Vertebrata, 1915, p 
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Daeodon minor new species 


The type of this species i pair of low 


Sa pair er jaws with the deciduous dentition and 
molar 1 of the permanent et With it ar iated deciduous upp r teeth and 
numerous bones of the skeleton, found in the Stenomylus quarry near Agate, 
Nebraska, in 1931 by the Amherst expedition. The age is Lower Harrison; 
the specimen is numbered 31-22 

The spe men was found hile taking it remalr of Stenomyl hitchcock 
ind was scattered along me 15 t, most of it coming from the cut made by 








Fi DABEODON MINOI Upp1 rHE Fir PERM r Lower Mowar, Lerr 
Sipe; Lower, THe Upp AND Low Dr UOT PREMOLARS FROM THI 
Ria Sipe; Al ABOUT NATURAL Siz 
the Amherst part but fragment of the skull and the left lower molar 1 came 
from the adjoining cut made by the Harvard party There are vertebrae, the 
pula, radius, ulna, humerus, femur, tibia. toes, et ll, however, so young 
that the « piph ( re | king Un ti yunt the skeletal bones are not de- 
ribed in detail, for the lengths and proportions had not become typical Inas 
much, however, as there were no other animals at all like this mixed with the camel 


bones there can be no doubt that they all belong togethe: 


] ] 


Dinohyus is considered the last of lodont line and the largest of 


the ente them 
all rhe two known skeletons ame from the Dicerat/ l quarry three miles 

















362 JOURNAL OF MAMMALOGY 


north of the Sienomylus quarry and in contemporaneous beds. Though so large, 
Dinohyus is one of the less specialized genera. This specimen must be assigned 
to Daeodon, as the anterior tuberosity on the lower jaw is entirely lacking and the 
posterior tuberosity is very small. The other species of this genus are both from 
the John Day beds and are 15 to 20 per cent larger. At the same time this form is 
25 per cent smaller than Dinohyus. 

Lower molar 1 of the permanent dentition is 31 mm. long and 21 mm. wide. It 
has four tubercular cusps, the two anterior ones higher and close together, the 
two posterior ones lower and separated by a wider and deeper valley (see fig. 3) 
There is a cingulum all around the tooth, except opposite the inner side of the 
inner anterior cusp. On the anterior internal corner there is a tiny isolated tu 


bercle. I can not compare this with the other species of the genus; for D. shoshor 
er has no teeth preserved, and this tooth is wanting on the jaw of D. calkir 


The deciduous teeth of entelodonts have not been described, except two for 
Dinohyu Upper deciduous premolar 4 has a good deal the character of per 
manent molar 2, with four cusps rather crowded toward the center and a cingu 
lum on the front and rear. Peterson describes the Dinohyus milk premolar 3, and 
this form has a similar, though smaller, tooth, with a single high anterior cusp and 
two posterior cusps 

Lower deciduous premolar 4 is a long tooth, with three pairs of cusps, the 
median pair the highest, and is unlike any permanent toot} Premolar 3 of thi 
milk set is long and two-rooted, with a single high cusp well to the front, sugge 
tive of the one to follow in the permanent set The same is true for deciduou 
premolar 2 

Of the limbs I can only say that, as far as young bones can be compared with 
those of an adult, the bones of this species compare more closely with those of 
Dinohyus, the same short stocky upper limbs (humerus and femur), with rela 
tively long lower limbs (radius, tibia, and metapodials). In this material th 


radius and ulna are separate, probably a youthful character 


The importance of these new species 1s in showing that there was quite a wide 


range of entelodonts surviving into the Miocene, and to complete the history of 


this strikingly aberrant group it is desirable that a more complete search be mad 


for these later forms 


Departm nt of Geology, Amherst ( ollege, Amherst. Mas 














GENERAL NOTES 


THE FISH-EATING HABIT OF PIZONYX VIVESI (MENEGAUX) 


The little-known bat, Pizonyz vivesi (Menegaux), was discovered in December, 
1900, by Diguet, beneath stones piled up along the shores of ‘‘Cardonal Island’”’ 
in the Gulf of 





alifornia, Mexico. The bats were found in company with a species 
of petrel (Halocyptena microsoma Coues) and were suspected by Diguet, but 
without evidence, of subsisting on the excrement of these birds. Miller and Allen 
(U.S. Nat. Mus. Bull. 144, p. 213, 1928), in speaking of this species, say, ‘‘While 
we are thus left in complete ignorance as to the animal’s food habits it seems not 
improbable that the enlarged foot and claws, the relative freedom of the leg from 
the wing membrane, and the elongation of the cusps of the teeth may be associated 
with a diet consisting at least partly of fis! The resemblance of the leg, foot, and 
calcar to those of Noctilio, a bat which is well known to devour small fish, is ob- 
vious 

Although bats of this species had been collected subsequently at Islas Encan- 
tadas and Isla Partida in the Gulf of C 





fornia, and at Guaymas, Sonora, nothing 
was learned concerning their food habits. It was the writer’s privilege, while in 
the company of a party on Mr. J. R. Pemberton’s yacht ‘‘Petrel,’’ to visit Isla 
Partida in January, 1932, and to make further notes on the habits of this bat. 
We arrived at Isla Partida on January 9, and departed from the island on tie fol- 
lowing morning, remaining over night for the express purpose of determining the 
nature of the food of the bats 

On the afternoon of our arrival a colony of bats was located on a steep hillside 
and a number of specimens were collected from beneath the stones there. That 
evening I remained on the island hoping that I might see the bats emerge from 
their retreats; I watched until darkness had completely fallen, but saw no bats. 


I returned to the boat for the night, but landed on the island the following morn- 
ing before daybreak At this time the bats were all back in their retreats and 
could be heard squeaking over the entire hillside. This chorus continued until 
daylight when it gradually died down. The bats had come out too late in the eve- 
ning and had returned too early in the morning for any observations on them to be 
made; however, two more were collected and killed immediately so that any food 
remaining in the stomachs might be preserved. Upon dissection the stomachs 
were found to be distended with finely chewed fish remains, confirming the sup- 
position of Miller and Allen that these bats probably subsisted at least in part on 
fish. Dr. Evermann of the California Academy of Sciences has been kind enough 
to examine one of the stomachs and has identified the fish as belonging to the sar- 
cine tribe Although we now have definite evidence that these bats, like Noc- 
tilio, eat fish, the manner in which they catch them is still somewhat of a mystery; 
however, there is little doubt that the specialized claws aid the animals in pro- 
curing their food 

The specimens of Pizonyz taken to date have all been found inhabiting rock 
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slides and crevices beneath stones The late Donald R. Dickey visited Isla Par- 
tida on June 1, 1928, at which time he collected 67 specimens, many of which were 
young. In his field notes for that day, he describes the hab of this bat as fol 


lows: ‘*The first occupied crevice I opened up contained one least petrel and two 





bats (Pizonyx All morning we kept finding the bats and both black a 








least petrels in the same crevices. In fact the best description of 





is to say that we found them only in typical rock-slide colonies of petrels. These 
mixed colonies differed somewhat—perhaps according to the size of the rocks and 
crevice in the ratio of their three component species, but on the basis of the 
whole morning’s work I would say the ratio w somewhere near: bats, 10: least 


petrels, 10; black petrels, 1. I scouted around, overturning rocks here and ther 


the ope iillsides, but found no bat except in close contact with pe trel 

During our visit to the island on January 9 and 10, 1932, the petrel ere absent 
from their nesting ground Although most of the bats occupied crevices that 
had been used as nesting sites by petrels during the previous year a few wer 
found beneath stones where petrels had not frequented. The steep hillside on 
which we found the colony of bats was strewn with lava rocks, many of whicl 


were piled upon one another. Cardon cactus (Paci nglei) was also dis 


tributed rather densely, for that type of cactu er the hil Che rock ere 
porou ur 1 easily overturned bec L1US th I ght Ve igl t 

Bat guan found in near! ill of tl revices ¢ imine Some of the guar; 
was Dr red in co nad some vw | the pellet eing about 10 mm. i 
length and 3.5 mm. in diamet« Upon examina the guano proved to be mad 
up entirel i fish rer ns, chiefly scales with an occasional small fish bons lr} 
same type of guano was seen in crevice San Pedro Nolasco Island 


and it is quite probable that the bats inl 





Each female of this species, so far as known, has one young at a time On June 
1, 1928, Dickey collected 29 adult females, two of which contained one embryo 


vhich w 


eacl Each of 25 of the remaining 27 females was carrying one young ’ 
attached to one of the two pectoral teats of the mother. At this time 11 adult 
males were collected. Quoting again from Mr. Dickey’s field notes, most 


of them [bats] had a single third-grown youngster clinging to one or other of their 


two pectoral teat In other words they have one young each, born for the most 
part in May 


There may be partial segregation of sexes after the mating season, or at least 
during the time that the young are being carried by the mother Dickey ex 
lected 29 adult females and 11 adult males on June 1, whereas in Januar 1932 
we found the sexes in about equal numbers; often males and females were occupy 
ing the same crevi Of the young that were collected in June, 13 were females 


and 12 were mals 

When uncovered these bats did not attempt to fly away, but usually sought 
deeper crevice if one was available We turned over rocks most of the afternoor 
and only one bat flew away. The flight was quite regular and reminded me very 
much of the flight of Antrozou 

Perhaps the only predatory enemies that these bats have on Isla Partida are 


owis. There are no large snakes known from the island and no mammals othe! 





than the bats. Two owl pellets (burrowing a Partida on 


January 9, 1932, each contained the remains of a bat (Pizonyz vives?) In addi 





ow picked up on l 
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the bat remains both pellets contained small amounts of gravel and one 
e pellets the remains of a small snake (spotted night snake, Hypsiglena 
nc} Cope The bone t nake had withstood the action of the 
ices much better tl I thos the bats.—WiLu1am Henry Burt 
Ir Tech? P C 
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May,” another by Nelson (1918) that they are born in June, and a third by Ver- 
non Bailey (1926) recording two females, each containing two large embryos, 
taken in North Dakota, the first on June 12, 1833, at Fort Clark, by Maximilian 
and the second on June 20, 1913, “‘at the agricultural college.”’ 

Statements that the hoary bat is always solitary are not borne out by our ex- 
perience, as two or more were frequently seen hunting together. On June 22 
five individuals were seen within a short time, and on June 23, at least three. 

[t is also interesting to note that the specimens taken were all breeding females, 
which is in accord with observations on the sexual segregation of other bats dur- 
ing the period of parturition. Incidentally it apparently establishes a southern- 
most breeding record for the species east of the Alleghenies, although in the Mis- 
sissippi Valley we have records indicating probable breeding from as far south as 
Bloomington, Indiana (McAtee); Lexington, Kentucky (U. &. Biological Survey); 
and Lawrence, Kansas (Hall). 

Curiously enough, the locality where these bats were taken is considered by 
all the faunal-map makers as the upper edge of the Carolinian Zone, while Lasiu- 
rus cinereus has long been considered a distinctly Boreal species 

The body of water over which these bats were seen and the specimens collected 
is an artificial pond of not over four acres in extent. It supports a scattered 
growth of spatterdock and rushes and is almost entirely surrounded by a mixed 
pine and deciduous woodland, with some fields adjacent and moderately high, 
wooded hills on either side 


Data on the specimens follow: 


ele] [elk 

xy Zz = ~~ 
No. 823. May 31, 1932 34.34140) 56) 55|412) 2 male embryos 
No. 848. June 21, 1932 30.10)145) 64) 54/411! mammae functional 
No. 850. June 22, 1932 25.10)137|) 60) 56/415) mammae functional 
No. 852. June 23, 1932 27 .10|137| 60) 55/421) bearing 2 male young 
No. 853. Young June 23, 1932 5.25) 63) 16) 22/145 
No. 854. Young June 23, 1932.. 5.25) alcoholi 


The stomach contents of the first specimen, as determined by Francis M. Uhle1 
of the U. 8. Biological Survey, consisted of a large stink-bug, Nezara probably 
hilaris, and a mosquito, possibly Culez 

Mr. W. H. Liebelsperger, of Fleetwood, recently wrote me that on June 15, 
1907, he saw a hoary bat suspended among the foliage of a tree on the slope of the 
Pinnacle in this county 
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THE TYPE LOCALIT ( t LOTOR LIN 

In defining the type | lity of the North American raccoon [ ts lotor Linné 

the former village of Ra on, at or near the present town of Swedesboro, New 
Jersey, we (Journ. Mamm., vol. 11, no. 4, p. 453, Nov 1930) overlooked the fact 
that the subject had already been dealt with by Thom Pr Zoél. Soc. London, 
March, 1911, p. 140 Basing his re ning largely on Linné tatement (Kongl 
Svenska Vetenskaps Acad. Hand |. 8, 1747, p. 278) that the raccoon was called 
‘Ispan’’ by the Swedes in Pennsylvania he fixed that state the type locality 
Linné’s description we have already pointed out was based in part upon 
Kalm’s accounts (Travels into North America [English edition], vol. 1, 1772, pp 
76, 360) of the animal recorded at Germantown and Philadelphia, Pennsylvania 
and Raccoon, New Jersey, whicl rding to the translator was considered ‘‘a 
place which is properly its native country We regarded our selection of Rac- 
coon, New Jersey as particularly appropriate but there is no valid reason for not 
accepting the previous fixation of the type region by Thoma For greater pre- 
cision, however, in view of Kalm’s definite record we now propose Philadelphia 
Pennsylvani: as the type locality of lot Linné Procyon lotor 





CONCERNIN( A'T LF} GRISI ( 
In 1865 Gray (Proc. Zool. S London, 1865, p. 732) described a gray spider 
monkey from a captive animal of unknown origin. The brief and unsatisfactory 





‘Review of the Primates’’ (Vol 2, 


ittle to suggest concerning the valid- 


history of the species is given by Elliot in h 
1913, p. 37) but as is so often the case he h 
ity of the name or the affinity of the animal although, of course, he had seen the 
type in London 


keys occasionally turn up in the 


I have long known that gray spider mon I 


r. 


Panama market, and latterly my interest has been greatly increased in trying to 
identify some monkeys for my friend, Dr. Herbert Clark, Director of the Gorgas 
Memorial Institute He has been studying monkeys in the field and in the labora- 


simian malaria, and he has seen 


tory in connection with his now classic work or 
and secured gra 
before me which came from Chepigana in Darien and which agrees well with the 


y spider monkeys himself. I have a gray fully adult skin and skull 








description of A. grisescen From what Clark has learned these monkeys are 
common in the lower basin of the Tuyra River. They thus seem to occur in a part 
of the range of A. dariensis Goldman, which is coal black. Goldman’s monkey, 


while black, has not the facial physiognomy of the North American black spider 
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what harsher pelage than winter-taken specimens); the texture of the pelage is, 
I believe, a character to be considered in this particular case. The skull of 
neglectus is lighter and more rounded throughout and is relatively longer and 
narrower than that of pascalis. Particularly distinctive are the maxillary por- 
tions of the zygomatic arches. These are relatively weak in neglectus, broad in 
pascalis. Also the premaxillae project farther beyond the posterior termination 
of the nasals in neglectu 

In the above particulars the Mount Piiios specimens agree with topotypes of 


neglectus rather than with those of pascal Specimens from Fort Tejon and 
Cuddy Valley (altitude 6000 feet) show intergradation between pascalis and 
neglectu Two specimens from Fort Tejon are considered to be pascalis because 
they possess more of the characters of that form than of neglectus, whereas the 
Cuddy Valley specimens, although in some instances approaching pascalis in 
coloration, display more of the characters of neglectus, especiaily in the skull. 


In the San Gabriel Mountains neglectus may possibly intergrade with palles- 
cen Seven specimens from Bouquet Canyon seem to show this intergradation. 
Six of these specimens, although not typical, are closer to neglectus while one 
specimen (probably from a lower level, but unfortunately the altitude is not 
given) agrees both in skin and skull characters with pallescen 

Accordingly the range of neglectus may now be given as the higher ridges (3500 
feet and above) from San Antonio Peak to Mount Pifio Inasmuch as integrada- 
tion is evident between neglectus and forms of boltae I suggest that neglectus be 
reduced to subspecific rank and be considered as a h 


gh mountain form of the 


species bottac Specimens of Thomomys bottae neglectus have been examined in 
the Dickey collection and in the collection at the Los Angeles Museum from the 
following localities in the San Gabriel Mountains: Bear Flat, 2; Look-Out, near 
Camp Baldy, 2; Camp Baldy, 2; San Antonio Canyon, altitude 6400 feet, 5; Mount 
Islip, altitude 7500 feet, 4; Bouquet Canyon, 6. From Mount Pifios they have 
been examined from the following localities: Mount Pifios, altitude 8300 feet, 2; 
Cuddy Valley, altitude 6000 feet, 19; Cuddy Valley, altitude 5000 feet, 1 

In the above connection it was necessary to examine specimens from the 
lowlands surrounding the range of neglectu Through the courtesy of Mr. George 
Willett of the Los Angeles Museum I was permitted to examine the excellent ma- 
terial in that institution. This material from critical localities made it possible 





to determine fairly definitely the limits of the ranges of bottae and pallescens in 





is particular area 
According to the material examined pallescens is a poorly defined race, the 
} I 


range of which is restricted to the foothills of the San Gabriel Mountains. It 


intergrades with bottae at Grapelands (type locality of pallescens) and west along 
the south side of the San Gabriels. North of the San Gabriels, at the south end 
of Antelope Valley, it grades toward mohavensis. Specimens from Saugus and 
various stations along Mint Canyon to Palmdale and Llano are considered to be 
pallescens (von Bloeker, Journ. Mamm., vol. 13, pp. 76-77, 1932).—W1LL1am 
Henry Burt, California Institute of Technology 

THE NAME OF THE SAN MARTIN ISLAND MOUSE—A CORRECTION 


We are indebted to Doctor E. Raymond Hall for directing our attention to the 
fact that Peromyscus maniculatus martinensis Nelson and Goldman (Journ. 














GENERAL NOTES 371 





21, No. 21, p. 534, Dec. 19, 1931), from San Martin 
a synonym of Pero? is exiguus J. A. Allen (Bull 


Amer. Mus. Nat. Hist.. Vol. 10. p. 157, Apr. 12, 1898), which was described from 





the same island. The latter nam placed by Osgood (North Americar 
Fauna No. 28, p. 99, Apr. 17, 1909) in the synonymy of Peromyscus maniculat 
J. A. Allen, a cirummstance that should not hay 


ve been overlooked 


l 


by us. Osgood, (l.c., p. 100) pointed out the greater average width of the nasals in 
| the San Martin Island animal as comnared ith typical geronimer and this 
and the other differential cranial features we mentioned (1.c., p. 535), are still 


arate name. We would, 
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In 1930. the Bureau Anit I t tailed Dr. William Logan of its staff 

| t secure serum sample from the uffal herd ir rder t« letermine if sang’s 

disease was prevalent secause of tl fficulty of getting blood samples from 
live buffalo. Dr Logar got but five sampls three of which reacted p sitively to 
the agglutination test b f | 

At the time of butchering the surplus buffalo, December 3 to 10, 1931, 110 blood 
sample ere taken and tested by the “rapid plate’’ test at the Wild Life Research 
Laborator\ Yellowstone Parl ind bv both the ‘“‘nlate and ‘“‘tube test at the 
Montana Veterinary Research Laborator Bozeman. Montana 

The results of these 110 tests ar follo 58 were positive, 27 were negative 
and 25 suspicious. Of the pregnant, lactating animals 24, or 57 per cent, tested 
positive Of the pregnant, non-lactating animals 8, or 73 per cent, were positive 
Of the non-pregnant, lactating ones 11, or 40 per cent, were positive. The non- 
pregnant, non-lactating tested 5. or 45 per cent. positive Of the males, three 
steers were p sitive sever bulls positiv nd five } ills negative 

A check was kept on the remaining 95 buff slaughtered, for pregnancy and 


lactation which, combined with the foregoing, totals as follows 


1 Buck, John M., 1927, Infectious abortion of cattle, U. S. Dept. Agric., 
Farmers’ Bull. No. 1536 
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Buffalo Percentage 


of female 





Bulls 

Steers 

Pregnant, lactating cows 97 52.1 

Pregnant, non-lactating cows 22 11.8 

Non-pregnant, lactating cows 45 24.2 

Non-pregnant, non-lactating cows 20 10.8 

Non-pregnant (?) cow l 0.6 

Calf l 0.5 
Total all animals slaughtered . 206 100.0 


This shows that 119 cows were pregnant, of which 97 nursed calves the past 
season; 65 were non-pregnant, but 45 of these had nursed calves 

The total number of cows in the herd is not known, so it is impossible to apply 
these ratios to the entire herd and compare with the number of calves actually 
reared during the season 

One retained fetus was found in the 174 cows examined. In cases of this kind 
the fetus became mummified because of the interference with nutrition from the 
maternal tissue by bacterial infection, probably B. abortu Following mummifi- 
cation the fetal tissues were gradually absorbed until at the time the mater was 
slaughtered only the bony tissue remained. The bones also would have become 
absorbed in time 

Since a complete history of this buffalo herd is lacking, including such factors 
as original numbers, sex and age ratios, number, sex and age ratios each year since 
establishment, losses from other sources by years, and the date when Bang’s 
disease was introduced in the herd, it is impossible to show now the réle the dis- 
ease has played 

A few domestic cattle were maintained on a part of the buffalo range until 
about 1919 and bulls were imported for breeding these cattle. This is the only 
contact that the buffalo have had with domestic stock and it is entirely probabl 
that the buffaloes became infected from these cattl« 

The writer recommends a further study of the effect this disease is having on 
the buffalo herd Also the initiation of practical control measures such as feeding 
hay from racks instead of from the ground, destruction of aborted fetuses, and 
slaughtering of infected animals to reduce any surplus that may exist inthe future 

A great variance in the size of the fetuses was noted, which indicates a long 
breeding season. This is probably due to the fact that this herd has been arti- 
ficially fed during the winters for the past 25 years, thus lessening the dependence 
upon favorable seasonal conditions for birth of young 

As a part of the elk herd uses the same range as the buffalo some tests from these 
animals were made. Thirty-five blood samples were taken from elk wintering in 
the vicinity of Mammoth, 30 miles from the buffalo range Two of these showed 
contact with the B. abortus and were classed as suspicious. Thirty-three were 
negative 

Thirty-two samples were taken from elk ranging in proximity to the buffalo 
range. Of these three were positive, eight suspicious and 21 negative. These 
tests indicate that the disease has become established in the elk herd and will be 
another factor in further depleting the numbers of these animals.—W. M. Rusa, 
Yellowstone National Park, Wyoming 
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monly exist during short intervals, geologically speaking, and then become ex- 
tinct without giving rise to new lines of development. Their racial life seems to 





have adv its period of plasticity It is true that a gigantic stock 
dating from one age is often represented in a later age by a modified successor of 
its own general kind—as one elephant by another; but in no single recorded 


instance have we the fossils to demonstrate that an earlier mammalian giant ha 





been modified into a later giant of an obviously differs s a mastodon 
into a modern elephant or a great sabertooth into a m« at cat. So com 
plete is the absence of evidence that the mere suggestion of such transitions would 
not be seriously put forward. Nevertheless the evolutionary anomaly impli¢ 


r than the one 


by either of the two examples just mentioned i obably no great 


mplied by the belief that a great ape, its ev 





tism, could change, under stress of altering environment, into such an essentially 


nt as mar 





be urged that we should, in the absence of knowledge t 


the contrary, be prepared to admit that some such unusual thing may have 





happened on the human line of descent, as Darwin once guessed it had; 


yroper reply to this argument would be to insist that the occurrence of no unusual 
I I gu ld 1 inusu 

event in ological history can be demonstrated on the basis of an alluring sur- 
mise and a few bones about whose exact nature it has been impossible for student 


Though the difficulty-ignoring method is most conspicuous in the taxonomi 


parts of Doctor Smith’s work it occasionally appears in the historical parts as well 





told that scepticism with regard to the association of the 
different elements of the original Piltdown find as parts f one animal was done 
away with when Dawson “found fragments of a second [human] skull precisel 
similar to the first, but in a patch of gravel two miles distant and with thes« 
1 molar tooth like those set in the supposed ape’s jav but we are nowhers 
told a word of the blighting and as yet unanswered criticism to which the generall 
accepted interpretation of this second “‘find’’ has been subjected rhe present 
volume furnishes one more illustration of the ease with whic] trong and since! 
conviction joined with literary skill can always cloud the main issue here tl 
correct t nor interpretati f some imperfect fo ne G.S.M 
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265-268 November 1, 1931 

OH MI | B Short sketch of the ecology, distribution, economic significance 





and measures of combating the blind mole rat [Spalaz] in the territory 


of the village Primorsk-Achtarsk, Kuban district Bull. Caucasus Plant 
Prot. Sta., nos. 6-7, pp. 227-238. 1930. (In Russian, with German 


summary 
S0SMAN,. \ Research and the Merino sheep breeds S. African Journ. Sci 


vol. 28, pp. 306-307. November, 1931 


“ Bovi G. Sur un Hylochoerus de la céte d’Ivoire et du Libéria (Bas-cavally 
Revue d'Histoire Naturelle, Pt. 1 A. Mammiféres, Paris, vol. 11, no. 9 

pp. 284-287. September, 1930 
BRANDES, GUSTAV D Heranwachsen des Schimpanser Zool. Garten, Leiy 


zig, n.F., vol. 4, nos. 3-5, pp. 115-132, pls. 1-19. May, 1931 

Das Wachstum der Menschenaffen im Vergleich zu dem des Menscher 
in Kurven dargestellt. Zool. Garten, Leipzig, n.F., vol. 4, nos. 10-12, 
pp. 339-347, figs. 4. December 16, 1931 


Brink, F.H. vAN DEN. Catalogue des mammiféres des Pays-Bas trouvés a |’ état 


age Bull. So Zool. France, vol. 56, no. 2, pp. 163-190 1931 


sauv 


3umP, BOARDMAN AND F. B. Loomis Variation in the species of Merycoidodor 


Amer. Journ. Sci., vol. 20, no. 115, pp. 17-21, figs. 2. July, 1930 


Bort, WiLuiAM H An undescribed gopher, genus Thomomys, from southeastert 
California. Trans. San Diego Soc. Nat. Hist., vol. 7, no. 14, pp. 153-155 


July 28, 1932 (New: Thomomys oreoecu 


32 
CaBRERA, ANGEL. Craneologia comparada del caballo criollo Revista de la 
Facultad de Agronomia y Veterinaria, Buenos Aires (2), vol. 7, pp. 287 
327, figs. 13 November, 1931 


Cauinescu, R. J. Verzeichnis und Bibliographie der Saiugetiere Ruminien 


Zeitschr. fiir Sdugetierkunde, Berlin, vol. 6, no. 2, pp. 78-84. December 
15, 1931 
Uber Verbreitung und Einfille von Cricetus cricetus nehringi Mtsch 
in Ruminien. Zeitschr. fiir Siugetierkunde, Berlin, vol. 6, no. 6., pp 
230-233, 1 map. December 15, 1931 
Cerva, F. A. Melanotische exemplare des Ziesels (Citellus citellus L.). Zool 
Garten, Leipzig, n.F., vol. 4, nos. 3-5, p. 174. May, 1931 
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Cuapre.uier, A. Recherches sur les dégats commis par le surmulot (Mus nor- 
vegicus Erxleben) dans les approvisionnements de graines. Annales 
des Epiphyties, 16° annee, nos. 3-4, pp. 219-231. May-August, 1930 

Cuasgn, F.N., anp C. Bopen Kioss. Ona collection of mammals from the low- 
lands and islands of North Borneo. Bull. Raffles Mus., Singapore, 
Straits Settlements, no. 6, pp. 82, pl. 1 December, 1931 (New: Martes 





I 

flavigula saba; Tragulus javanicus banguei; Ratufa affinis banguet; Sciurus 
prevosti caed Sciurus notatus malawali: Rattus cremoriventer malawali; 
Rattus rattus ban 7 UE T'upa amin caedis; T ipaia tana bang 4é1.) 

CHAWORTH-Musters, J. |] A contribution to our knowledge of the Mammals of 
Macedonia and Thessaly Ann. al Nat. Hist., ser. 10, vol. 9, pp. 
166-171 February, 1932 New: T'alpa olympica; Sorex minutus gym- 
nuru Mu irdinus avellar zeu 

CLARK, JAMES ] The giant eland of southern Sudan Natural History, vol. 
31,1 6, pp. 581-599, illus November-December, 1931 

Cross, James Cerct! A comparative study of the chromosomes of rodents. 
Journ. Morphology, vol. 52, 1 2, pp. 373-396, pls. 1-3. December, 
1931 

Dat Praz, Groraio. Comunicazione sulla scoperta di selci paleolitiche nei 
monti Lessini (Verona Atti Reale Ist. Veneto Sci. Lett. ed Arti., vol 
90, pt. 2, pp. 223-226. 1931 

Dav P1az, GramBaTtista. Sopra gli avanzi di un Suide scoperti nel Pliocene su- 
periore di Bra in Piemonte Atti Reale Accad. Sci. Torino, vol. 65, 
pp. 299-303, figs. 2 1930 


DAMMERMAN, K. W The orang pendek or ape-man of Sumatra. Proc. Fourth 
Pacific Sci. Congress Java, Batavia-Bandoeng, 1929, vol. 3, Biol. Papers, 
pp. 121-126, figs. 2. 1930. (Probably traditions of the orang outang 
supplemented by foot prints of the native bear 

The mammals of Java. 1. Rodentia. Treubia, Buitenzorg, vol. 13, 
nos. 3-4, pp. 429-470, figs. 8. December, 1931 

DENNLER, G. Geographische Rassen und Standortsvarietiten der Nutria. 
Pelztierzucht, vol. 7, no. 11, pp. 206-207. November 17, 1931 

DrierREN, J. W. vAN. De zwaardvisch van Terschelling (Orcinus orca L., 20 Juli 
1931). De Levende Natuur, Amsterdam, Jaargang 36, no. 8, pp. 225-238, 
figs. 8 December 1, 1931 

Dixon, Ropert. Fox gives birth to three live pups after Cesarian operation 
Amer. Fur Breeder, vol. 4, no. 6, p. 19. December, 1931 

DrasEKE, J. Schiidel und Gehirn von Phascolomys latifrons (Owen). Zool. 
Garten, Leipzig, n. F. vol. 4, nos. 10-12, pp. 364-370, figs. 2. December 
16, 1931 

DvuERDEN, J. E. Progress of sheep and wool research in 8. Africa. S. Africa 
Journ. Sci., vol. 28, pp. 302-305. November, 1931. 

E1senstraut, M. Halt unser Dachs (Meles meles L.) Winterschlaf? Zeitschr 
fiir Siugetierkunde, Berlin, vol. 6, no. 4, pp. 152-159. December 15, 1931. 

ENGELS, WiLLIAM L. Two new records of the Pleistocene beaver, Castoroides 
ohioensis. The American Midland Naturalist, Notre Dame, Indiana, 


vol. 12, no. 12, pp. 529-531, figs. 3. November, 1931. 
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D’Erasmo, Greremia. L’Elephas meridionalis nell’Abruzzo e nella Lucania 
Atti R. Accad. Sci. Fis. e Mat., Naples, ser. 2, vol. 18, no. 8, pp. 1-27, 
pls. 3. 1930 

Fierov, K. K. Life of the brown bear in the northern Urals. Ann. Mus. Zool. 


1-358, fig. 1 1929 





i Sci. URSS., vol. 30, no. 3, pp. 3 
Formozow, A. N. Notizen tiber einige Nager des westlichen Kaukasus mit 


hi 
10- 


3Jeschreibungen zweier neuer Formen Folia Zoologica et Hydrol 
logica, vol. 3, no. 1, pp. 79-84. June 13, 1931 (New: Sicista mont 


rand 


7 


‘ Chionomys nivalis nenjuko 

Ueber die Saéugetiere der Nérdlichen Mongolei. Folia Zoologica et 
Hydrobiologica, vol. 3, no. 1, pp 41-78 June 13, 1931 (Forty-four 
forms listed 


] 


FREUDENBERG, WILHELM 3emerkungen zum Fussgeriist der Gattung Galag 





Zeitschr. fiir Siugetierkunde, Berlin, vol. 6, no. 6, pp. 233-235, pl. 25 
December 15, 1931 








GARTNER, R. anD BresLAv ScHAUBI Der Einfluss verschiedener Haltung uw 
Fiitterung auf die Qualitit des Kaninchenpelze Verhandl. des | 
Internat. Kaninchenziichter-Kongresses, Leipzig, pp. 201-210. 193 

Gazin, C. Lew 4 Miocene mammalian fauna from south-eastern Oregor 
Publ. 418 Carnegie Inst. Washington, pp. 37-86, figs. 20, pls. ¢ 1932 
(New S trus malheuren S. lephru Crt i l ! D 
oregonen May 10, 1932 

GiittHaM, C. E. Predator \ menace Killers that hunt 365 days each year 
not to mention nights. Field and Stream, Ne York, vi 6, 1 8 
pp. 28-29, 64-65, illus. December, 1931 

Goutpman, E. A. A new squirrel from Honduras. Journ. Washington A: 
Scei., vol. 22, no. 10, pp. 27 May 19, 1932 Nt S i 

- ad 


A new coati from Nicaragua Journ. Washington Acad. Sci vi 


22, 1 11, pp. 312-313. June 4, 1982. (New: Nasuar richr 


A new cacomistle from Arizona Proc. Biol. S Washington, vy 4; 


pp. 87-88. June 21, 1932. (New: Bassariscus astutus arizoner 

Two new rodents from Arizona Pre Bi Sc Washington, v { 
pp. 89-92. June 21, 1932 (New: Perognathus flavus hopier Pe 

f nitus disp 

\ new muskrat from Arizon: Proc. Bi S Washington, y { 
pp. 93-94. June 21, 1932. (New: Ondatra zibethica berna 

Two new pocket mice from Arizon Journ. Washington Acad. § 
vol. 22, no. 13, pp. 386-388. July 19, 1932 (Né Perognathus a 

Two new mammals from Honduras. Proc. Biol. S Washington, v 
45, pp. 121-124. July 30, 1932 Ne Ba lus g 
S lag fl anus hon n 

GRANGER, W ALTE! Camp life on the Gobi Dese1 incident nd experi 

in the dal lives of the men of the Ameri iseum Centr 4 
Expeditions i ngo Natu Histor V 31, no. 4, | 
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GREEN, Morris M An unrecognized 
Publ. in Zool., vol. 38. n« 
TAPFAN Deer 
Spring 
GreGory, W. | 


shrew from New Jersey. Univ. Calif. 
7, pp. 3 (New: 





June 9, 1932 Sorez 
GREGORY, at night in the N« woods Charles C. Thomas 
field, Illinois, pp. 211. pls. 45. 1930 

I 
.\. Certain 





1 critical stages in the evolution of the vertebrate Jaws 
Internat. Journ. Orthodontia, Oral Surg. and Radiography, St. Louis, 
vol. 17, no. 12, pp. 1138-1148, figs. 6 December, 1931 
GRINNELL, JOSEPH A relic shre rom Central California Univ. Calif. Publ 
in Zool vi 33, no. &. pp. 389-390 Tune 9. 1932 (Ney Sorex orna- 
iu ij fry 
Gromova, V. | Remains of mamn the stone re in Trar ' S Ann 
Mus. Zool. Acad. Sci. URSS., 1 0,1 pp. 427-446, pls. 3 1929 
In Russiar 
Hapwt S The melanomata of gre r white horses. Canadian Medical 
Assoc. Journ., vol. 25, pp. 519-530, pls. 3. 193 
Hate, Herspert M The pigmy right whale ‘ ena marg t in South 
Australiar ter Recor S A tr 1 . fy 
319. figs. 4 June 30. 1931 


yeaked whale (Ziphiu stris) in New Ireland. Records 
5S. Aust n Mu v a DI 12 § fies. 2 June 30. 1931 
Beaked whales—Hyper lor lanifror ind Mesoplodon layardi 
Irom South Aust I Re I S. Austr n Mu vol. 4, no. 3, pp 
29 figs. 27 June 30, 193 
H E. RaymMo Ne D et goy I Nevada. Univ. Calif. Publ. in 
Z, v 4 py 5 ; ebruary 27. 1932 New: Thon y 
} m3 ‘ ; 1 T ) vias Ow 
neé pocke gophe I i ( ( rl Mexico Proc Biol 
S Washington, v 45, pp. 67-70 April 2, 1932 New: Thomomy 
Three new pocket gophe m New Mexi nd Ari Proc. Biol 
Soc. Washington, v 45, pp. 95-98. June 21, 1932. (New: Thon 
( 


) K-t f I t from | ne 
vl B 5 Washi y 45, pp. 71-72 April 2, 1932 Ne 
i I i 
FT An ( WwW. J if Habits « tl 5 t-t 1 shrew, Blarit bre 1d 
S Ohi Jour Ss \ ; 2, pI 97-106 1931 
H N I Etv Vor ls j Var . 
Leiy 
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Hatt, Rosert T. When winter comes to the mammal world. Natural History, 

vol. 31, no. 5, pp. 519-529, illus. September—October, 1931. 
The aardvark of the Haut-Uele. Amer. Mus. Novit., No. 535, pp. 2. 
June 6, 1982. (New: Orycteropus erikssoni faradjiu 

HavuTAMAKI, J. E. anp Atrrep B. Hansen. How to identify beaver. Amer 
Fur Breeder, vol. 4, no. 6, pp. 12 14 December, 1931 

HayYAsaKA, Icurro. Anoteon some recent discoveries of fossil mammals in Japan 
Proc Fourth Pacific Sci. Congre § Java, Ba 
3, Biol Papers, pp 405-412. 1930 

Hecut, G. Sciurus vulgaris silanus subsp. nov. Zeitschr. fiir Siugetierkunde, 





a-Bandoeng, 1929, vo 


Berlin, vol. 6, no. 6, pp. 238-239. December 15, 1931 

Heck, Lupwia. Das Felsenbecken fiir Robben und Pinguine im Berliner Zo 
logischen Garten Der Zool. Garten, n.F., Leipzig., vol. 4, nos. 10-12, 
pp. 318-326, figs. 9. December 16, 1931 

Hennic, E. Zur Herkunft des Menschen. Naturwissenschaftliche Monatsschrift 
aus der Heimat, Jahrg. 42, no. 9, pp. 257-270, figs. 16. September, 1929 

HernANDEz-Pacneco, Epvarpo. Un suido y un nuevo cérvido del yacimiento 
paleontolégico de Concud (Teruel). Bol. R. Soc. Espafiola Hist. Nat 


Madrid, vol. 30, no. 7, pp. 331-344, figs. 5, pls. 9-10. October 10, 1930 
(New: Capreolus concuden ) 

Las grandes fieras de los yacimientos paleontolégic de Concud (Ter 
uel Bol. R. Soc. Espafiola Hist. Nat., Madrid, vol. 30, no. 3, pp. 149 


158, figs. 12 March 15, 193¢ 
Nota sobre la estratigrafia y los mamiferos miocenos de Nombrevill 


(Zaragoza Comptes Rendus Congr. Géol. Internat., vol. 14, no. 4, pp 
2003-2008, 1 col. map, pls. 5. 1926-1928 


Howe.u, A. Brazier AND Wm. L. Straus, Jr. The brachial flexor muscles ir 
Primate Proc. U. 8. Nat. Mus., vol. 80, art. 13, pp. 1-31, pls. 1-2 
November 21, 1931 

Howe.., Artuur H. Descriptions of two new harvest mice from Hondur 
Proc. Biol. Soc. Washington, vol. 45, pp. 125-126. July 30,1932. (New 
Reithrodontom mexicanus lu ror R.7 minu lu 

Hvury, Laurence M. Two new pocket mice of the spinatus group and one of tl 
longimembris group. Trans. San Diego S« Nat. Hist., vol. 6, no. 17, 
pp. 231-234 December 24. 1930. (New: Perognathu pinat 
cer P. prietae; P. longimembi enustlu 


A new species pf pocket gopher from southern Arizona. Trans. Sar 
Diego Soc. Nat. Hist., vol. 7, no. 15, pp. 157-160. July 28,1932. (New 


"incl Bases 

Huxuey, Jutian 8. The relative size of antlers in dee Proc. Zool. Soc. Lon- 
don for 1931, pt. 3, pp. 819-864, figs. 13, tables 16. September, 1931 

Ivy, A. C., Cart G. HARTMAN, AND ARTHUR Kor! The contractions of the mon 
key uterus at term Amer. Journ. Obstetrics and Gynecology, St. Loui 
vol. 22, no. 3, pp. 388-399, figs. 8. September, 1931 

Jackson, H. H. T. The otter, playfellow of the le Home Geograpl 


Monthly, vol. 1, no. 9, pp. 44-48, figs. 6. December, 1931 
JoHNSON, E. H Breeding lynx. Amer. Fur Breeder, vol. 4, no. 6, p. 36. De- 


cember, 1931 
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Kuropa, NaGAMicui. The geographical distribution of mammals in the island of 
Botel Tobago or K6tésho, near Formosa gull. Biogeogr. Soc. Japan, 
vol. 2, no. 2, pp. 122-134, figs. 3, pl. 13. July, 1931. (In Japanese, with 






glish summary.) 

Positive presence of Micromys in Honshu. Amoeba, vol. 3, no. 3, pp 
15-21, figs. 1-6, pl. 2. December 20, 1931. (In Japanese.) 

The nomenclature of Evotomys and a new locality. Dobutsugaku- 
Zasshi, Tokyo, vol. 43, no. 517, pp. 661-666 1931 (In Japanese 


LONNBERG, Ernar. NA&gra ord om den egendomliga insektiitaren, Solenodor 
paradoxus Brandt, frin Haiti. Fauna och Flora, popular Tidskrift fér 
a, pp. 193 198, pl 1931 
LoRENzO, GIUSEPPE DE AND GEREMIA D’ErRasmMo. Nu 
phi S antiquus dell-Italia Meridionale Atti. R. Acecad. Sci. Fis. e Mat 
Naples (2), vol. 18, no. 5, pp. 1-15, figs. 11. 1930 Compares Elepha 





Biologi, Uppsa 
OVO osservazioni su |’ Ele- 


antiquus from southern Italy with the pigmy elephants from Mediter 
ranean Islands 

LUISIEI I Les cerfs dans le Val de Ferret (Valais Bull. Murithienne Sox 
Valaisanne Sci. Nat., fasc. 48, pp. 88-93. 1930-1931 

Luu, RicHarp Swann. The evolution of the elephants and mastodons. Special 
Guide No. 2, Peabody Mus. Nat. Hist., Yale Univ., pp. 40, figs. 33 1931 


Revised edition 


MACNAMARA, CHARLES Position of wood in beaver dam Science, n.s., v 
74, no. 1929, p. 630 December 18, 1931 

Mann, W.M Report of the director of the National Zoological Park for the year 
ended June 30, 1931. Smithsonian Report for 1931, pp. 86-116. 1931 

MARIK, MARGARETHE Beobachtungen zur Fortpflanzungsbiologie der Uistiti 


(Callithriz jacchus | Zool. Garten, Leipzig, n.F., vol. 4, nos. 10-12 
pp. 347-349 December 16, 1931 





MarrIAN, G. F. anp A. BuTenanpt. Oestrus producing hormo Natur 
London, vol. 128, no. 3225, p. 305 August 22. 1931] 
MENZEL, Rupo.tpex W My experiences with mink bol Amer. Fur Breeder 


vol. 4, no. 2, p. 36. August, 193 
Mippieton, A. D. Muskrats in Great Britair A new danger to the country 
The Field, The Country Newspap¢ r, London, vi 157, no. 4105, p. 319 





Missperc, W.A. The place of Pithecanthropus among Primates. Proc. Fourtl 


Pacific Sci. Congress Java, Batavia-Bandoer 1929, v Biol. Pape 
pp. 369 373 (The genetic relation of Pithecant/ ) to othe pru te 
Is a question that cannot now be answered 

Mituer, Frep W., W. W. Swett, Cart G. HarTMAN, AND WARREN H. Lewis 


A study of ova from the fallopian tubes of dairy cows, with a genital 


history of the cow Journ. Agric. Research, vol. 43, no. 7, pp. 627-63t 
fig. | October 1, 1931 

MiituerR, Roman J. Lions as live stock. Field and Stream, vol. 36, no. 4, py 
24-25, 58-59 August, 1931 


MitcHevi, P. CHALMER A letter from Sir Wm. F. Gowers, K.C.M.G., on the 
gestation period of the African Elephant (Zlephas africanus). Proc. Zool 


Soc. London 1931, pt. 3, p. 1207. Septembe 1931 Twenty-two months 
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europiischer 


ys. 8-9. p 2908 


Leipzig, n.F., vol. 4, nos. 8-9, 7 280-281, figs. 2. Octoner, 1931 
Mo S 2 < A tale of five tigs Jourr Bombay Nat. Hist. S« vol. 35, 
n 2 pI 405-408 October 15. 1931 
Vitality of a cow mauled | tige1 Journ. Bombay Nat. Hist. Soc., 
vol. 35, no. 2, pp. 439-440. October 15, 1931 
A panther’s strange beha‘ I Journ. Bombay Nat. Hist. S vol 
t 2 wn. 440 Oct er 15 ) 
MurRIE LI A me Oryzon fror pine ridge in British Honduras 
( Papers Mus. Zo« | \ higan, 1 245, pp. 3 June 9, 1932 
\ ¢ i) Z ( 7 
Morr, Ericu. Be htunger r Paarung des Frettcher Zool. Garten 
Leipzig, n.F., v 41 8-{ 289-29 October, 19 
‘ , Wa E.A.G ah A } ted e from Lower ( 
fornia, Mexi: Trans. San D s list 7, no. 7, pp. 51 
An: 5 1929 Ny J 
A new n I I m | er | P I S Wasl 
x 15 y OS ) 0 ¢ I , 
O In. W. F. F. Hor , ( Plistoceene 
lay WV ads nven 1 0 n der 
Die I B pp. 49-6 hgs. 2 
f 932 H , 
.) | Ex eRe he 17 t ns Pie 
¢ e ( y 19 A Mu ‘ r 4185 pnp . fig 
August 25, 19 
. nt — = rely e titanotheres 
t prob lear Ss v 74, 1 1927, pp. 557-559 
lecember 4. 193 
V\ rER GRANGI Plat n grangeri, three growt tages 
ne erridentin« m \ g Amer. Mus. Novit., 1 537 
f 5. On the eist the Bristol district. Pz 
\ gists’ As 42 no. 4. pp. 345-36 19 
I EK. H Che St D game netu Upper Burn vit note 
n th Asiat t horned rl er ii f Journ. Bombay 
I SS v I * 446-448 Oct r » 1931 
PY ( [. GILBeEt | u I mammals Bird-Lore, pp. 362 
64 & er—( 9 
PETE! MO. A N ne r () ene t | Annals C I rie 
Pit rg 21, 1 61-78, figs. 12, pl. 1 December 19, 193 
‘ / } , [ n;) 
I J I } : 
i H IX I é he Ze rarte! Z1g 
| 4 7 7 Decen f 93 
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PinsKER, ANTON. Das kleine Wiesel in der Gefangenschaft. Zeitschr. fiir 
Saugetierkunde, Berlin, vol. 6, no. 6, pp. 237-238. December 15, 1931. 

Pocock, R. I. The rhesus macaques (Macaca mulatta). Journ. Bombay Nat. 
Hist., Soc., vol. 35, no. 3, pp. 530-551, figs. 2, pl. 1. February 15, 1932. 
(New: Macaca mulatta mcemahoni.) 

Ports, C.G. Karakul sheep. Farmers’ Bull. no. 1632, U. 8. Dept. Agric., pp. 
9, figs. 6. December, 1931. (The karakul breed of sheep is of the fat- 
tail type. Broadtail fur skins are obtained from still-born lambs of this 
sheep. Persian lambskin also taken from young lamb of this species.) 

PRAWOCHENSKI, R., AND Br. StizyNsx1. Czaszka konia z kurhanu w okolicy 
Swiecian (Wilénskie) Przyezynek do charakterystyki pierwotnych 
typéw koni toczniki Nauk Rolnieznych i leSnych, Poznaf, vol. 26 
pp. 1-20, figs. 11. 1931. (Horse skull from a mound near Swiecany 


’ 


(Vilna Contribution to the problem of the primitive types of horses.) 

PRELL, H Uber die Tragzeitverhiltnisse der arctoiden Raubtiere. Zeitschr 
fiir Siugetierkunde, Berlin, vol. 6, no. 2, pp. 57-65. December 15, 1931. 

PRITZWALD, F. P. SreGMaNnn von. Was ist das “‘Panjepferd’’? Zool. Garten, 
Leipzig, n.F., vol. 4, nos. 8-9, pp. 261-266, figs.4. October 1931. 

RAMANUJ OF Surcusa. Some suggestions on panther shooting. Journ. Bombay 
Nat. Hist. Soc., vol. 35, no. 2, pp. 441-442. October 15, 1931 

REDINGTON, Pau G Report of the chief of the Bureau of Biological Survey 
Publ. U. S. Dept. Agric., pp. 63. November 25, 1931 

Reean, C. Tate. [Review of] Evolution of facial musculature and facial expres- 
sion, by Ernst Huber, 1931. Ann. & Mag. Nat. Hist., ser. 10, vol. 8, 
no. 47, pp. 557-559. November, 1931 

tiLEY, WitiiaAM A. AND Reep O. Curistenson. How to detect the parasites of 


fur-bearing animals. Amer. Fur Breeder, vol. 4, no. 1, pp. 4-8. July, 
1931 

Rowe, Joserx. Worm problems in blue foxes. Amer. Fur Breeder, vol. 4, 
no. 6, p. 18. December, 1931 

Rusconi, Cartos. Nota preliminar sobre la geologia del Puerto Nuevo, Capital 
Federal y sus proximidades. La Ingenieria, Buenos Aires, no. 686, pp 


618-622. December, 1931 (Reference made to fossil mammals 

Restos de mamiferos fésiles hallados en las excavaciones del nuevo 
Mercado de Abastos Proveedor de la Capital Federal. La Ingenieria, 
Buenos Aires, no. 684, pp. 3, figs. 1i November, 1931 

La dentadura de Palaeolama en relacion a la de otros camelidos 
Revista Medicina Veterinaria, Buenos Aires, vol. 13, no. 6, pp. 250-273, 
figs. 10. November, 1931 

Lista de los vertebrados fésiles del plioceno superior de Buenos Aires, 
piso ensenadense. La Semana Médica, Buenos Aires, no. 53, pp. 19. 1931 

La presencia del genero Palaeolama en los yacimientos pleistocenicos 
de la Provincia de Santa Fé. Publ. Museo Florentino Ameghino, Santa 
Fé, pp. 16, figs. 5, pls. 2. 1931 

SAHEKI, Surr6. On Parelephas protomammonteus (Matsumoto) recently found 

in the Province of Kazusa. Japanese Journ. Geol. and Geogr., vol. 8, 
no. 3, pp. 125-129, pl. 1, fig. 1. February, 1931. (New: Parelephas pro- 


tomammonteus matsumotor.) 
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Sanporn, C. C. Notes on Dinom Field Mus. Mat. Hist., Publ. 296, Zool. 
Ser., vol. 18, no. 6, pp 149-155, pl 5 August 31, 1931 
Saxton, Harry R The reproductive habits of eastern mink Amer. Fur 


Breeder, vol. 4, no. 4, p. 12, October, 1931. 
von Microtus ratticeps in Schlesien 





ScHaEFER, Hetmvur. Zur Verbreitung 
Zeitschr. fur Siugetierkunde, Berlin, vol. 6, no. 6, p. 225. December 15, 
1931 

ScHLEGEL, Ricuarp. Erstmaliger Nachw des Vorkommens der Hausratte im 
Leipziger Gebiet. Zeitschr. fiir Saugetierkunde, Berlin, vol. 6, no 


6 pp 296-227 December 15 3 


M. Zur Verbreitung des Baumschlifer Dryomys nitedula nitedula 








Pall.) in Schlesiet Zeitschr. fiir Siugetierkunde, Berlin, vol. 6, no. 6, 
pp. 229-230, 1 map. December 15, 1931 

ScHNEID! ICAI I Das Flehmer oo Zo Garten, Leipzig, n.I 
vol. 4,1 10-12, p 349-364, pl 0 December 16, 1931 

Scnorrerer, Anton. Uber grundsiit he Eigentiimlichkelten im Skelettbau 
der Zwergpferde. Zeitschr. fiir Siugetierkunde, Berlin, vol. 6, no. 3, pp 
85-132, pls. 1 December 15, 193] 

ScHUSTI Lupwl Uber den Nestbau des Eichhérnchens. Zool. Garten, Leip- 

nF... % 41 8-9, 1 97-298. October, 1931 

S rz, Ex On the Afr I t 1 Lemurs or Pottos Ann. & Mag 
Nat. Hist 10, 1 8, 45 249-256. Septer 1931 

SERI I I v, I I \ é piischer estsibirischer und 
t est | Siug Zeit Saugetierkunde, Berlin 
vol. { 4, pp. 160-16 4 December 15, 1931 

S A. R A mn factor in t estr mammals. Zeitschr il 
Siugetierkur Serlin, \ 6.1 2, pp. 70-77. December 15, 1931 

SHI ww, H. I AND FRANK G. Grim Fu r the season 1931-32. U.S 
Dept. Agric., Farmers’ Bu No. 1685. pp. 30. November. 1931 

SHORTRIDGE, G. ( Field notes on t little-known antelopes: the Damaraland 
dikdik (Rhynche J lar nd the Angolan impala (Aepycero 
peter S. African Journ. S vol. 28, pp. 412-417. November, 1931 

SIMMO R. M An incident with wild dog in Nimar. Jou sombay Nat 
Hist. Soc., vol. 35, no. 2, pp. 442-444. October 15, 1931 

SIMPSON, GEORGE GAYLORD A new insectivore m the Oligocene, Ulan Gochu 
horizon, of Mongolia. Amer. Mus. Novit., no. 505, pp. 22, figs. 5 


November 25, 1931 (New: Anagalidae; Anaga 1. gobien ) 


Sxkaton, N. N. Séugetiere des nordéstlichen Teiles des Neusibirischen Kreises 
Zeitschr. fiir Siugetierkunde, Berlin, vol. 6, no. 6, pp. 221-225. Decem- 
ber 15, 1931 

SKALOoN, W. N Les matériaux sur l’étude des rongeurs de la Sibérie du Nord. 


Les Travaux de la Defense de Plantes de la Sibérie, Nowosibirsk, no. 1 (8), 
pp. 183-208, figs. 3. 1931 
Smitu, G. Exvuior. The search for man’s ancestors. The Forum Series, no 
16, Watts & Co., London, pp. viii + 56, figs. 6, pls. 6. October, 1931. 
Smito, G. Ennis. Seasonal nutritional requirements of silver foxes. Amer 
Fur Breeder, vol. 4, no. 3, pp. 4-7. September, 1931; vol. 4, no. 4, p. 31 


October, 1931 
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Snrpmr, L. L., anp E. B. 8. Locrer. A faunal investigation of Long Point and 
vicinity, Norfolk County, Ontario. I. General introduction. Trans. 
toy. Canadian Inst., vol. 18, pt. 1, no. 39, pp. 117-236. II. The mammals 
of Long Point and vicinity, pp 127-138.) September, 1931. 

Sopy,H.J.V. Nogmaals: De Adjag. Natuurkundig Tijdschrift voor Neder- 
landsch-Indié, vol. 91, no. 1, pp. 50-56 1931 

Soxotova, L. V. Notes on the biology of some harmful vertebrates of Central 
Asia Uzbekistan Plant Protection Exper. Station, Tashkent, vol. 12, 
pp. 1-19, figs. 2. 1928. (In Russian.) 

Spencer, L. J. Paper for museum labels. The Museums Journal, vol. 31, pp 
391-393 December, 1931 

St. Lecer, J A key to the families and genera of African Rodentia. Proc 
Zool. Soc. London for 1931, pt. 3, pp. 957-997, color pls. 1-10. September 


30, 1931 


A new genus for the Uganda har (Lepus mariorita Proc. Zool 
Soc. London for 1932, pp. 119-123, figs.3. March 30,1932. (New: Poela 
q for Lepu majorita St Leg r 

On two new mammals from Ugand Ann. & Mag. Nat. Hist., ser. 10 
vol. 9, pp. 240-242. March, 1932. (New: Crocidura denti; Acomys wilsor 

A description of some new mammals from southwestern Africa. Ann 
& Mag. Nat. Hist., ser. 10, no. 55, pp. 84-87. J 1932 Ne ( 
du i ridge ( nyar } P} } hic 

Srapig, R Biologische in Gefanger } t gcehaltene Af 





und Halbaffer Zool. Garten. Leipzig, n.F. ve 4, nos. 3-5, pp. 132-140 
May, 1931 





Srernuarpt, J. Beobachtungen am Kaoko-Elefanten. Zool. Garten, Leipzig 
n.F., vol. 4, né 8-9, pp. 294-296. October, 193 

STICHEL, W Die Pelztierzucht in Vergangenheit, Gegenwart und Zukunft 
Zeitschr. fiir Siugetierkunde, Berlin, vol. 6, no. 2, pp. 66-69. December 
15, 1931 

Srock, CHESTE! Discovery of Upper Eocene land mammals on the Pacifi 
Coast. Science, n.s., vol. 74, no pp. 577-578. December 4, 1931 

Fossil elephant skull unearthed on the Newlands project, Nevad 


New Reclamation Era, vol. 22, no. 11, p. 252, 1 fig November, 1931 
I 





SrroMER, E. anp Ci. Lesuine. Fossilfiihrendes Pliociin in Siidbayer Cer 
tralbl Mineral. Geol. u. Paliont., Abt. B 1929, no. 7, pp 307-314 
map 1929 

Stromer, | Palaeothentoides africanus, nov. gen., nov. spec., ein erste 
Beuteltier aus Afrika. Sitz.-ber. Bayer. Akad. Wiss. math.-naturv 
Abt., Miinchen, Jahrgang 1931, pp. 177-190, figs. 2. 1932. (Ne 
Palaeothentoide P. africanu 

SVIHLA, ARTHUI Extension of the known ge of the Olympic mount 
beaver. The Murrelet, vol. 11, no. 3, pp. 75-76. 1930 

Callospermophilus climbing tree The Murrelet, vol. 12, no. 3, p. 80 

September, 1931 

SwaLe, F.S. Fur farm sanitation and treating suggestions Amer. Fur Breeder, 

















RE‘ 








ENT LITERATURE 








THEMIDO, ANT6NIO ARMANDO. Catalogue des Collections Ostéologiques du 
Muséum Zoologique de Coimbr Mem. e Estudos Mus. Zool. Univ. 
Coimbra, ser. 1, no. 53 pp. 5-27 1931 

Catalogue des Ongulés et Sir ns existants dans les Collections du 
Muséum Zoologique de Coimbra. Mem. e Estudos Mus. Zool. Univ. 
Coimbra, ser. 1, no. 49, pp. 5-22. 1931 

Liste des Mam res du Portug lem. e Estudos Mus. Zool. U 
Coimbra, ser. 1, 1 50, ft 1-7 193 

THIENEMANN, J. Eine Kegelr mit Ohrmuscheln. Zeitschr. fiir Siugetier- 
kunde, Berlin, vol. 6, no. 6 225. December 15, 1931 

TOWNS! CHARLES Haskins. Where the nineteenth century whaler made his 

tcl Bull. New York Zool. 8 vol. 34, no. 6, pp. 173-179, illus 
color may November-—Decemb«s 1931 

TrovuGuTon, Evtis te G. The hal r some Austr Mammals 
Austr nZ \ 7, pt. 1, pp. 77-83 August 24, 19 

TY Jo G Pest I rI t Che Condor I 6, pp. 258 
259. November—Decen r, 1931 

V ANDEI K A talk on fitel An I Breeder, v fr 2,1 } Au- 
gust, 1931 

VINOGR v, B.S wo A. I. Ar Zur Biologie der turkestanischer 
opringmause Dipodi f Zei I ir Siugetierkunde, Berlin. vol 6, 
r 4, pp. 164-176, pls. 9-14 December 15, 1931 

Wa O71 Notes on sn mamr erve n the Tower Falls region 
Ye st Nat Park, W ming The Murrelet, vi 12, no. 3, 
I 76-78. Septembe 19 

WaR ON, STANTON Phe br é Chichag Island, Alask The 
Murrelet, v 12,1 p. 79. Septembe 931 

WARREN, Epwarp R. Positior ‘ n beaver dam Science, n.s., vol. 75, 
n 1937, pp. 194-195 Febr ry 12, 19 

WEIDENREICH, FRAN Der primire Gr harakter der menschlichen Hinde 
und Fiisse und seine Bedeutung i Abstammungs-problem. Ver 
hand Gesell } Phys e Ant} pp. ¥ 10 s 1931 

Uber Umkehrbarkeit der Ent klung. Palaeontologische Zeitschr., 
Berlin, vol. 13, no. 3, pp. 177-186. September 15, 1931 

WETTSTEIN, Ort< Zwei Rot-Silk i-Bastarde aus freier Wildbahr Zeitschr 
fiir Siugetierkunde, Berlit 6,1 5, pp. 177-185, pls. 15-21 Decem 
¢ ] 193 

WHITNA 4.B.M. He blowfly maggot ffect the I lv f sheep 
S. Afr n Journ. S vi 28. pr } em be 19 

ZAWADOWSK MI. M. Zebu-y¥ I Sterilit s, fertili of cows 
nd mate on the genet of Z Y I Jour Heredit 
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COMMENT AND NEWS 


Dr. Hermann von Wechlinger Schulte, anatomist, and a charter member of 
the American Society of Mammalogists, died in Omaha, Nebr., July 13, 1932, at 
the age of 55 years. He was born in Utica, N. Y., Aug. 9, 1876, the son of Bernard 
and Julia Low Schulte. He received his education at Trinity College in Hartford, 
Conn., graduated in medicine in the College of Physicians and Surgeons, Colum- 
bia University, in 1902, and served two years as an Interne at the Presbyterian 
Hospital in New York. From 1904 to 1916 he taught anatomy and engaged in 
research work at Columbia under the leadership of Dr. G. 8. Huntington. 

In 1916 Dr. Schulte was appointed Professor of Anatomy at Creighton Uni- 
versity, Omaha, Nebr., and two years later Dean of the Medical School. It was 
here that he demonstrated his ability as a teacher and research worker and in- 
spired not only students and graduates but faculty members as well 

Dr. Schulte’s anatomical research work in mammalogy was varied and impor- 
tant His principal work was a monograph on the anatomy of the Sei whale 
(Balae noptera boreal He also published papers on the an tomy of other whale 
and of Sculisorex, on the venous system of marsupials and monotremes, the de- 
velopme nt of the great veins and hepatic circulation in the cat, and the histogene 
sis of the salivary gland Beside being a member of the American Society of 
Mammalogists he held me mbership in the American Museum of Natural History, 
the New York Zoological Society, and a number of other scientific organizations 
chiefly anatomical. He was prominent in sociological work in his community and 
was widely known as a leader in the field of anatomical research.—T’. S. P. 

Da NE baring te 


ACTIVITIES OF THE AMERICAN COMMITTEE FOR INTERNATIONAL WILD LIFE PROTE* 


TION DURING THE PAST YEAR FOR THE AMERICAN SOCIETY OF MAMMALOGIST 
(May 21, 1932 

The American Committee for International Wild Life Protection is in the third 
year of its activities. The American Society of Mammalogists has an offici 
representative on our advisory board, Dr. Joseph Grinnell of Berkeley, California 

The purposes for the foundation of this Committee were to have an organization 
to codéperate with foreign governments and institutions working for international 
wild life protection, particularly the Society for the Preservation of the Fauna of 
the Empire in London, and the Office for International Nature Protection at 
Brussels; promoting of national parks and game reserves, similar to our own, out- 
side of the United States and its possessions; and effectively to unify and rep 
sent the growing sentiment in all parts of this country in favor of protecting form 
of wild animal and plant life throughout the world, wherever they may be threat- 
ened with extinctior 


} 


During the past year the American Committee has collected $5500 which 
pledged at the annual meeting of 1930 through the generosity of certain member 


f + 
( 


e Committee a 





few friends. This sum was forwarded to the President of 
the International Office for the Protection of Nature at Brussels 


388 














COMMENT AND NEWS 389 


The Committee has issued its first scientific publication in the form of a report 
showing the relation of game to the spread of tsetse fly-borne diseases in Africa. 
This investigation was conducted for us by Dr. R. P. Strong, Dr. J. C. Bequaert, 
and Dr. L. R. Cleveland of the Department of Tropical Medicine at the Harvard 
Medical School. It was made possible through the generous help received from 
the New York Zodlogical Society and Mr. George D. Pratt. This report consti- 
tutes the first attempt to sum up the results of an investigation that has been go- 











ing on for many years in different parts of Africa. The study has a direct bearing 


on the problem of whether it will be possible to preserve existing wild life in the 





tsetse fly-infected regions, where it is constantly encroached upon by advancing 





civilization. The publication has been widely distributed in Europe and Africa 
and has been well received 


The American Committee has conducted an investigation of the present status 





of the chinchilla, a rodent (inhabiting certain highlands in Chile, Peru, and Bo- 


livia) that is actively hunted because of the great value of its fur and, in conse- 
quence, is in great danger of extinction Along these same lines we are at present 
engaged in gathering information about the status of the musk-ox herds in Canada 
as nd 





f preparation, a map has been drawn showing the national parks 


and game reserves in the British, French, Belgian, and Portuguese colonies in 
Africa Information as to the various forms of wild life protected in these regions 
is now being gathered, as well as other notes concerning their area and distribu- 


During the past year Major Hington’s report, published by the Society for 
the Pieservation of the Fauna of the Empire, was an important contribution to 


1e problem of preserving the indigenous fauna in the parts of Ex 


] 


I and South 
Africa governed by English-speaking peoples 





Last July (1931) an important conference, ‘‘The International Congress for the 
Protection of Nature,’’ was held in Paris, at which a great many nations were 
represented. The Prime Minister of Great Britain, in his special message to the 


Congress, concluded as follows 
“International action is required to supplement the efforts of individual Gov- 
‘nments, and it is for this reason that His Majesty’s Government welcomes the 
ypportunity of participating in the work of this Congress. Any recommendations 


- ° ° 1 


that the Congress may make for more effective international co-operation in the 
protection of Nature are assured of most careful and sympathetic consideration 
by His Majesty’s Government.’’ This official recognition of the importance of 
international action in wild life protection is a great stimulus to the work of our 
Committee 

Among the excellent resolutions passed at the Paris Congress was one urging 
the prohibition of the importation into different countries of such animals or parts 
thereof for which there was in the country of origin an export prohibition in force. 
We were plk ‘ariff Act of 1930, Sec 527, 
there is a provision carrying out this recommendation which should serve as sub- 





»d to note that in the United States 





stantial assistance to foreign governments in the protection of their wild life 
Another matter of importance in international protection has been the signing 
by the United States of the Treaty for the Protection of Right Whales For the 


past two years our Committee has been coéperating with the special committee 
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appointed by the American Society of Mammalogists in urging government sup- 
port of this important international measure. It is, therefore 
tion to be able to report that the treaty 


During the past ye 


, a great satisfac- 
was signed on March 31, 1932 





, at Geneva. 
r the Secretary visited a number of foreign countries, in 
every one of which he found an increasing interest in matters of international 
nature protection. This was particularly true in Japan and Russia. In Holland, 
Mr. Van Tienhoven’s work for the preservation of nature and the spirit of con- 


servation which he has built up among the Dutch people is unique among the 
countries of Europe 


In Brussels, the International Office 





for the Protection of 
very ably run by Dr. Graim, in the absence of Dr. Derscheid ) 
who was in Africa on government service. This Office contain 


Nature was be ing 


a complete li- | 
brary and documentary file of all matters that have to do with wild life protection 
in every corner of the globe 


It has been reported to our Committee that the new 
intends to protect strictly the former royal herd of Spanish ibex, which is the only 


Government in Spain | 
“ : ‘ie : J | 
means of saving this species from extinction 


The Italian Government has been active during the past year in inaugurating 
parks and passing laws protecting its fauna and flora 
The American Committee is deeply grateful for tl 


he moral and financial back- 

ing received from loyal friends and member organizations, and hopes that this 

support may be continually increased in proportion to their activities, so that 

broader understanding of what we are doing may be spread among the people of 

this country interested in promoting international wild life protection 
tespectfully submitted by, 

Haroip J. Cooiipasr, Jr 


Secretary of the Executive Committee 
Executive Comm 
Joun C. Puruures, Chairman, Boone & Crocket Club 
GeorGE D. Pratt, American Museum of 
Kermit Rooseve.t, New York Zodlogical Societ 





ArTHUR 8S. VerNay, Society for the Preservation of the Fauna of the 
. ; ; | 
Empire 

Haroip J. Cooiiper, Jr., Secretary 


Adi 


Committe 


Tuomas Barsour, Museum of Comparative Zoélogy 

FrepericK R. Burnuam, California Academy of Sciences 

CHARLES M 
delphia 

James L. Citarx, Campfire Club of America 

ALFRED M. Co.uuins, Wilderness Club 

STANLEY Fievp, Field Museum of Natural History 

JoserH GRINNELL, American Society of Mammalogists 

WivtuiaM P. Harris, Jr., Museum of Zoélogy, University of Michigan 

ALEXANDER WETMORE, Smithsonian Institution 


B. CapwaLaDER, Academy of Natural Sciences of Phila- 














New technical names in bold-face tvpx 


erathe im gaudr 
t eT n I S 
me 1 198 
mer T me 
exander, Annie M 
exterminatior 


inus arizone! 


Allaceropinae, 171. 
Aliacerops, 170. 





INDEX TO VOLUME 13 
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17] iver. 206. 329-230 (illus 
Bailey, Flore M., Abert squirrel 

} I yr pine cones. 165 
9 Bail V., Trapping animals alive, 337 
“Control not Balaet cisarctica (type locality), 81 

Cynomys lud 8 
s)2 Barbour, T., Concerning Ateles grises- 
cens, 367 


Barbour, T., and G. M. Allen, The 





osborniana, 171. lesser one-horned rhinoceros, 144 
turgaica, 171. bat, 347-357. 363-365 (food) 
Allen, G. M., A pleistocene bat frot big-eared, 71 
Florida, 25¢ See also Barbour, T canyon, 325 
Alope go} innuitus, 25 desert pallid, 71 
Ammosper! I hil terpre 24, 32 i I breeding habits), 365-367 
21 large brown, 71, 365 
inteater, 243 large-eared free-tailed, 160 
ntelope, 303 little brown, 365 
pronghor 41-45 Mexican bulldog, 159-160 
sable, 303 northern little brown, 202 
Ant pra americana, 4] red (habits), 132-135 
Ant us pallidus pallidus, 71 spotted, 162-163 
A ot 68 hear 0) 
Ap! ps, 2¢ barren ground, 2 
\ en ‘ is, 218 black 22, 202, 206, 274-275 
Archae eriul 58 560 parasite 
Arg I \ ] *reliminar ae g 22 
riptior t n¢ earctic vol Pelly grizzly, 202 
HS beaver, 38, 201, 207, 117-126 (mental 
Ary 151, 15 he characteristics), 229-241 
ae rrhir 5G (fossil), 343-346 (illus., pond 
Ashcraft, G. P., A third record the ites 
spotted bat (Euderma 1 ita) for Canadian, 28 
California, 162 Colorado River, 266-267 
Atele ter, 368 Berry, L. J., A “horned’”’ blacktail dos 
dariet 67 ith fawn, 282 
geoff 368 10) 
grisesct 67-3 1, 198 
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Bison bison athabascae, 31, 198 
Blarina brevicauda, 39. 
I 


costaricensis, 224 


revicauda talpoides, 204. 


pyrrhonota, 223, 225 (fig.). 
thomasi, 224 
Blossom, P. M., A pair of long-tailed 
shrews (Sorex cinereus cinereus) in 
captivity, 136 
bobeat, 205 
Boochoerus, 358 
angustus, 359 (fig.), 360. 
humerosus, 360 
Brachitanytes, 369 
Brachylagus idahoensis, 79 
Bradt, G. W., The mammals of the Mal- 
pais, an area of black lava rock in the 
Tularosa basin, New Mexico, 321 
Bradypus tridactylus, 243 
buffalo, 186, 371-372 (diseas« 
African, 303 
wood, 31, 186 
Burt, W. H., The fish-eating habits of 
Pizonyx vivesi (Menegaux), 363; The 


systematic status and geographi 
range of the San Gabriel pocket 
gopher (Thomomys neglectus Baile 





Caenolestes fuliginosus, 226 
Cahalane \ H., Largé brown bat iT 
Michigan, 70 
Cahn, A. R., Records and distributior 
Castoroide 
ohioensi v 
Callospermophilus lateralis arizonet 
Canis latrans, 25, 205 
nubilus, 205 
occidentali 
ochropus, 312 
caribou, 40 
barren ground, 30 
Osborn, 199 
tichardson’ woodland 31 


Carnivora, 53 
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Castor canadensis, 38. 
canadensis baileyi, 266. 
canadensis canadensis, 28, 201, 
207. 
canadensis frondator, 266 
canadensis mexicanus, 266 
canadensis repentinus, 266-267. 
Castoroides ohioensis (fig.), 229-241 
cattle, white park, 304 
Cervus canadensis canadensis, 199 
Chaerephon, 347 
Chaerodon, 358 
Cheiromeles, 347 


chickaree, 206 


chipmunk, antelope, 324, 325, 326, 327 
eastern, 166-167 (range 
278 
gray-collared, 222 
Lake Superior, 207 
Liard River, 27 
Lyster’s, 207 
northern, 206 
Chriacus (fig.), 53 
baldwini, 54 
Citellus grammurus tularosae, 326 
tridecemlineatus tridecemlir 
eatus, 164-165, 207 
Clethrionomys, 280 


gapperi, 37, 281 
gapperi athabascae, 28 


200 


gapperl gapperi, 208 
209 
Cockerell, T. D. A., Kruger Nationa 
Park, 3( 
Colapte s cafer collaris, 221, 222 
comment and news, 97, 186, 302, 388. 
Condylura cristata, 39, 204 
Connochaetes taurinus, 303 
Coolidge, H. J., Jr., Activities of the 
American committee for intern 
tional wild life protection during the 
past year for the American Society 


of Mammalogists, 388 


Corynorhinus macrotis pallescens, 7 


glareolus, 281 


primus, 150-154, 280 
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Eumops, bonariensis beckeri, 349, 354 
355, 356 


bonariensis bonariensis, 349, 


bonariensis delticus, 349, 355 
. . 


bonariensis nanus, 349, 356 


bonariensis patagonicus, 349, 
355-356 

californicus, 274, 347, 351 

dabbenei, 35¢ 

delticus, 355 

glaucinus, 349, 351, 352, 353 
354 

hansae, 349, 356-357 


maurus, 348, 352-353 


milleri, 352 

nanus, 35f 

orthotis, 353 

patagonicus 300 

perotis, 347, 349 

perotis californicus, 348, 35 
perotis dabbenei, 348, 350 


perotis perotis, 348. 349-350 


perotis trumbulli, 348, 350 
35 
trumbulli, 350 
Eutamias asiaticus lineatus, 58 


asiaticus okadae, 58-59. 
asiaticus orientalis, 59 
Asiaticus uthensis jYv 


cinereicollis cinereicollis, 222 





minimu oreali 
Minimus JACKSOI %7 
Eyerdam, W. J A shipment of musk 
rats to Kamchatk , 281; Kamchatk 
bie nearing extinctior 971 


Continent 


gray, 205 


red, 205 
Fritz, E., Squirrel damage to young 
redwood tree “ 76 
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Geomys brevicer 


(habits), 128 (food), 130 (fig.) 


bursarius illinoensis, 77 


Gianini, C. A., Birth date of mule deer 


fawns, 80 
gibbon, small black (nomenclatur: 
368-369 
Giraffa capensis, 303 
giraffe, 303 
Glaucomys sabrinus macrotis, 206 
Glyptotherium, 15 


Goldman, E. A., A new beaver fron 
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